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| Behind every product that is mass produced is the tool engineer 








THREADS FIT .fex 2 46 Gas - 





top) Go and Not Go Taper 

lock Thread Plug Gage 

below) Go and Not Go 

Setting Plug Thread Gage f _ t 


(right) Go and Not Go x te 


Thread Ring Gages 





Interchangeability, dependability, and, above all, the 
exact fit to ever narrowing tolerances these are the 
prime requisites for screw threads in today’s produc- 
tion. This puts the burden squarely on the shoulders 
of the Thread Gage, a gage that is used in every shop, 
large and small. 


Top source for the all-important Thread Gage is 
Pratt & Whitney . . . and it is a wise decision to insist 
on P&W if you want to be sure of avoiding excessively 
high production costs or assembly failures. Years and 
years of experience and skill have taught P&W the 
precise material, the precise heat treatment, the precise 
design and production method to turn out a particular 


gage exactly, according to size, type, and application. 


The name PRATT & WHITNEY on any thread 
gage is your assurance of accuracy, quality and de- 
pendability second to none. While we have all 
standard types and sizes in stock, we are ready at any 
time to design and produce for you special thread gages 
for special applications. Full information on P&W 
Thread Gages will be sent promptly upon request. 
Carbide Thread Plug Gages quoted on application. 


PRATT & WHITNEY ‘ 
Division Niles-Bement-Pond Company 


WEST HARTFORD 1, CONNECTICUT 
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Gage 


Electronically 


You will SAVE MONEY 
and IMPROVE QUALITY 
with This Gage - 


It’s versatile, exceptionally accurate, 
sensitive, and very fast 






















USE this truly Electronic Compara- of reading the dial. And he can't hurt 
tor in both your shop and labora- it by forcing the contact spindle 
tory. Small shops find this versatility It is adaptable t rious set-ups 
a big asset. You get two gages for on any machine or gaging fixture 


the price of one. We will tell you re ibout it 
In your laboratory, its exceptional if you 
accuracy and extreme sensitivity, 


the highest of any comparator on 


1 will write 


FEDERAL PRODUCTS CORPORATION 


the market, will enable you to make 1144 Eddy Street 

the most precise measurements. Providence 1, Rhode Island 
You can check your most accurate 

gage blocks and masters. s 


It has a choice of four differently 
graduated scales. You are not lim- 
ited to a single scale. You can read 
any value from .000010” to .003”. 
Minimum contact pressure is only 
]! 2 OZS. 

You can take it out into your 
shop, and with a flick of a switch it 
is ready to inspect production hav- 
ing any tolerance from the finest 
you will ever require, to the widest. 

Any operator can use it. The tol- 
erance lights obviate the necessity 











FOOTE PIERSON 


Electronic Gage 
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HARDINGE stanpvarpo 


CIRCULAR CUT-OFF TOOLS 


for Grown & Sharpe machines 


HARDINGE Precision Ground Circular Cut-Off Tools are available for No. 00, No. 0 and No. 2 
Brown & Sharpe Automatic Screw Machines. 


These Cut-Off Tools have blade thicknesses in relation to the stock diameters which -can be cut off 


on the above machines. With our literature, you can design your form tools with a breakdown section to 
match the standard Cut-Off blade width. 


The distance from the holder side of the Cut-Off Tool to the Cut-Off blade is held to a close toler- 
ance; therefore, these Cut-Off Tools can be changed without readjusting other tools in the set-up. 


HARDINGE Circular Cut-Off Tools reduce tool inventories and set-up time—increase production. 


Write for literature giving complete dimensions and prices. 


HARDINGE BROTHERS, INC., eELmira, N. yY. 


“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE” 


January, 1946 
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* Patents Pending 


Here at Last! 
HIGH Precision at LOW Cost 


E| EPEATABI| 
More consistent than gages “Right on the nose” 
costing 10 to 20 times as much No whip or waver of hand 
FREEDOM 
Easy to read; Easy to interpret Read like a blueprint 
SHOCKPROQF CONS 
The key to accuracy and Priced no higher than 
unmatched repeatability ordinary indicators 


A few simple tests of your own will prove that Decimatic is the | Decimatic is now avail- 
most accurate, usable, durable commercial Dial Indicator ever made. able on STANDARD 
Dial Bore Gages and 
Dial Comparators. 


Pl 
\a t<), wig 


OX) al 
\ 


‘ STANDARD GAGE CO. Inc. Poughkeepsie, N.Y. 





SOUTH BEND LATHES 







C 


For 10,13", 14% 


Th und other 


Attachm iA 
c n cr 
f ta 4 
South Bend Lathes combine three distinguishing features would require installation of additiona 
which have won for them the acclaim of discriminating oe 
»)} Dependability achieved through caref 


machine tool users everywhere: 
rugged construction assures day-in, day 


») Accuracy that permits working to close tolerances and performance at low cost long after the 
machining work with such smoothness that often one or repaid its original cost 
more finishing operations can be eliminated. . 

y Write today for Catalog 100-D which illust: 
») Versatility to perform a wide variety of precision oper- line of South Bend Precision Lathes in f 
ations easily, quickly, and economically that otherwise complete, detailed specifications of eact 


SOUTH BEND LATHE WOR K S ez 


531 EAST MADISON STREET ° ° SOUTH BEND mas INDIAN 
LATHE BUILDERS SINCE 1906 


6 The 


TELESCOPIC TAPER ATTACHMENT 
, and 16 
South Bend Lathes 
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For METAL CUTTING | 


By HAND 


STARRETT STANDARD Flexible Back, 


Hard or ‘“Semi-Flex 


STARRETT S-M MOLYBDENUM $5; 


cially tempered for high speed cutting 





























hard metals 

STARRETT 18-4-1 TUNGSTEN High Spe« 

Steel for cutting the complete range of ha 

ii to-cut metals. 

tif i THE NEW STARRETT SAFE-FLEX, 
NYA } high speed steel blade with flexible back an 

i hard edge, making it virtually unbreakabl 





on the toughest jobs 


AA raM 


By MACHINE 
STARRETT “S-M” MOLYBDENUM have 


a remarkable record of performance and 


low cost per cut 


STARRETT HIGH SPEED STEEL 18-4-] 


— 


Tungsten all hard blades for light and 
heavy sawing of high alloy metals, stainless 
steel, phosphor bronze, tool steels, chrome 


steel, monel, etc. 


Buy STARRETT Hacksaws 


and METAL CUTTING 
Band Saws 


STARRETT BAND SAWS with hard edge 
and flexible back, available in 9 widths, 3 





gages and 8 pitches, in coils of any desired 
length, or cut to length and welded ready to 


use. 


STARRETT “SKIP-TOOTH” METAL CUT 
TING BAND SAWS for fast cutting of mag 
nesium aluminum, bronze, soft brass and other 
non-ferrous metals; also for special composi- 


tions, fibre, bakelite, plastics and wood 





For a complete guide to buying and using metal cutting HACK 


SAWS and BAND SAWS, write for Starrett Saw Booklet “E.” 


THE L. S. STARRETT CO. - ATHOL - MASSACHUSETTS - U.S. A. 


World's Greatest Toolmakers 





Now, with 
4 Service Stars 


STARRETT 


PRECISION TOOLS ¢ DIAL INDICATORS * GROUND FLAT STOCK 
HACKSAWS* METAL CUTTING BANDSAWS ° STEEL TAPES 
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t P j Public Auditorium 


; : , ; Cleveland, Ohi 
Gj REAT and rapid strides have been made in adapting ul otro 


America’s industrial might to peacetime requirements Se , 








. new processes, new production equipment. Soon these . 
great achievements will be revealed . . . in the largest in- 
dustrial exposition of its kind. This first postwar ASTE HI \ April 8-12 
exposition will open the door to New Era engineering and 1 1946 





manufacturing, with every person among the more than es mer _ 
100,000 in attendance having a vital interest in what’s new. i. 


This is industry’s show for industry! 





Leading Manufac- 
Here will be shown the many new designs and engineering \ T ( turers and Industrial 
TAL 


; ; “igs ‘ erin 
projects on which America’s new peacetime industry must Engineers 


be built! Manufacturers and industrial engineers will ex- ——_—_— 
( 


hibit their latest developments. ‘ 





; : ; Poskaiats To Exhibit New Era 
attend the Annual Convention of the American Society of it H\ Production Equip- 
' . ment and Processes 


The country’s leading tool engineers will be there, to 


Tool Engineers. It is the major postwar opportunity for manu- 
facturers to exhibit their products to all industrial America. a a’ oe 


For full information write to 


AMERICAN SOCIETY OF TOOL ENGINEERS 
Cuwsition Camille 
1666 PENOBSCOT BUILDING « DETROIT 26 » MICH. 


January, 1946 9 
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DOSE SET THE PACE 
you 


FOR YOUR COMPETITION — 


Much is being said today about the urgency of 
“meeting your competition”—but the better phi- 
losophy would seem to be: You set the pace! In 
transition times like these the rewards invariably 
go to those who are enterprising enough to seize 
the initiative and follow through to leadership. 


This implies speedy action—but action based on 
sound and careful planning that covers every 
detail affecting the design, production and mer- 
chandising of your product. What wiser step— 
right now—than to entrust the entire burden of 
such planning to a group of specialists who are 
capable of taking over the task and carrying it 
through with dispatch? Our staff of designers, 
practical production men, engineers, technicians 
and draftsmen are prepared, by their thorough 
training and rich background of practical experi- 
ence, to apply to your particular problem any (or 
all) of the following essential services: 

CONSULTING 

TOOL DESIGN 

PRODUCT DESIGN 

PRODUCT DEVELOPMENT 

INVENTION DEVELOPMENT 

PRODUCTION PLANNING 

OPERATION SHEET WRITING 

DESIGN OF SPECIAL AND AUTOMATIC MACHINERY 

GRAPHIC ILLUSTRATION 

TECHNICAL SALES LITERATURE 
Now—when time counts so mightily in determin- 
ing who will set the pace and who will merely 
be a follower—let us help you gain the impetus 
directed to the 
address below will have quick attention and 


toward leadership. A _ letter 


produce prompt action. 









MERICA 
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Colonial 6—Non-Shrinkabl 


For die applications where size and shape must 
maintained closely, without grinding after heat tre¢ 
ment. Oil hardening, manganese types. 


Red Star Tungsten 


Oil or water hardening to a very high degree, combin 
with excellent toughness and wear resistance. Tungst 
chromium, vanadium and molybdenum alloy. 


Air Hard 


For intricate dies, with very low movement when 
cooled. Easily machined when annealed—no cracki 
tendency in hardening. Chromium-molybdenum tyg 





Crocar 


High carbon, high chromium alloy; highly wear-resist 
when heat-treated, yet readily machined in anneal 
condition. Oil hardening. 





Ohio Die 


Closely related to Crocar, but air hardening, with sligh 
lower carbon content, and high toughness values. Le 
movement in hardening. 





Colonial 4 


A woter hardening tungsten steel capable of inte 
hardness and wear resistance. Ideal where herd ¢ 
and tough core are required. 











INGERSOLL 
Cutters and 


Culler Grinder 





Ingersoll specializes in the design and 
manufacture of inserted blade milling and 
boring tools for use on all makes of milling 
and boring machines. A wide variety of 
standard types and designs of face mills, 
half side mills, staggered tooth slotting, 
helical slab and end mills cover most 
milling and boring applications. Modifica- 
tions of these standard designs and special 
cutters are made to suit the unusual con- 
ditions. Cutters are furnished with high 
speed steel, cast alloy, or carbide tipped 


blades. 





























INGERSOLL 


eesre ae 





The attractive 15” x 23” grind- 
ing chart gives basic grinds for 
standard milling cutters. These 
charts are suitable for mount- 
ing in a conspicious place in 
tool rooms and are available 
for free distribution on request 


“es ree 


CONVENTIONAL FACE MILL 


rinding 














Write for cutter catalog describing complete line 






To obtain best res 





standard inserted blade cutters 





INGERSOLL SHEAR CLEAR 


ults with your milling cutters it is essen- 


tial that they be properly ground. The Ingersoll cutter 


grinder is particularly designed for grinding face milling 


cutters at a single 


maximum peripheral face of 


setting from 4” to 30” in diameter with 


~7 


It will also grind solid 


shank, radius, staggered tooth, and angular inserted blade 


cutters. It is fast 


average mechanic. 


ng Chart 





, accurate, and may be operated by the 


Write for cutter grinder bul- 
letin which illustrates the 
wide range of application of 
this grinder and assists the 
operator in the best methods 
of grinding. 





HE INGERSOLL MILLING MACHINE CO., ROCKFORD, ILL., U.S.A. 





Investigate! 


THIS NEW BAKER MULTI-OPERATION 
YOUR SEARCH FOR HIGHER PRODU 


The Baker multi-operation machine No. 
TUZAAI4 is a_ self-contained, horizontal 
hydraulic feed unit with automatic cycling 
and remarkable flexibility for retooling 
whenever you require it. On each cycle of 
the machine one transmission case is pro- 
duced by drilling. boring and facing oper- 
ations -- and even the tapping. which is 
performed by a separate unit at the fourth 
cutting station. The spindles of this tap unit 
are furnished with individual lead screws 


and nuts. 


This new model has hardened steel ways 
with larger feeding cylinder. giving maxi- 
mum feeding pressure required for oper- 
ations within the capacity of the unit. 


It is furnished with index tables for mul- 


tiple operations as can be seen in illustra- 
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MACHINE IS THE ANSWER TO 
ON AND LOWER UNIT COST 


tion. We can supply these tables for either 
hand indexing or automatic power index- 
ing. The control panel where the automatic 
cycling is electrically interlocked is mounted 
at rear of machine in position clear of floor 
~o that dirt and dust will not affect it. 

This efficient postwar Baker machine is 
necessary for the low-cost’ production in 
large quantities of the products that the 
world is waiting for. High production at 
low cost will help you meet the many 
problems of the future. Built for easy oper- 
ation, it cuts down fatigue in the operator 
and insures better workmanship. 

Baker production engineers will be glad 
to work with you in solving your drilling. 
tapping. reaming or counterboring prob- 
lems. Phone. wire or write for this consulta- 


tion service no obligation. 


Big ideas take a lot of doing. When the builders of the power unit for the 
P-80, jet propelled Shooting Star, knew what they needed for the fastest 
fighter plane in the world, they knew where to get it so they came to 


Midvale for turbine rotor wheels. Hi-alloy, they had to he—and forged. 


Midvale immediately went to work and did its part successfully to put 


those super planes into the air; for Midvale knew what's known about 
hi-alloy steels. Count on it—Midvale preparedness and ability will stand 
up to advanced thinking and wide ideas where they concern special 


steels for unusual purposes, 


THE MIDVALE COMPANY + NICETOWN + PHILADELPHIA 


OFFICES: NEW YORK e CHICAGO « PITTSBURGH 
WASHINGTON © CLEVELAND © SAN FRANCISCO 
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Most Outstanding 
Achievement in 
50-Year History : q 

of Gage Blocks a ; : 
2 
! 

Yes, one Lifetime block outlasts 60 steel blocks or 20 chrome blocks. 

DoALL Lifetime blocks were primarily designed for use in the shop. They are 
extremely wear resistant and practically unbreakable. 

By using Lifetime blocks your gaging costs will be reduced to one-twenty-sixth 
that of the best steel blocks obtainable. 

Lifetime blocks also are time savers. Being acid resistant and corrosion proof, you 
don't waste any time greasing and cleaning them. 

Unlike all other blocks, Lifetime blocks can stand heat up to 500°F. without being 
affected in dimensions, flatness and wringability. 


aula ait NEW SET or zeess 


~o ie 


a on Hi): , PL - 
4 ae : L Si 
i! Magnetic Chucks Colloidal Oils Dust Collector & 


Surface Grin and Selectr ais , ' , Gage Blocks 
Contour Sawing Band Filer pur seers with Instruments 


Baltimore SA 5778 Dayton HE 2738 Minneapolis 4 Providence WI 1515 Seattle EAST 7500 
—- 3-0502 Denver KE 7511 : Reading 1258 Statesville 518 
oston ASP G669 Detroit TE 2-3060 Rochester MAIN 5175 , 
Buffalo © PAGSGG EI Paso MAIN 7046 Minnesota Rockford MAIN 207 racuse, 3.722 
Chicago SEE 1166 Grand Rapids 8-0922 : St. Louis ce 3671 ([olede = GA 8309 
Cincinnati MAIN3929 Hartford — 5-6664 ‘eatin @ Weer “Pense” Se Serv breve St Paul EN 2399 Toronto, «= RA SI9T 
Cleveland EX 1177 Houston C6588 Kansas City WAS857 Milwaukee WO5950 New York MU 4-1514 Philadelphia BALS850 Salt Lake City 3-9074 Tulsa 4.6841 
Dallas H 6810 indianapolis Li 9957 Los Angeles TR 8713 Minneapolis GL 1173 Orlando 6056 Pittsburgh AT 3386 San Francisco GA4784 Vancouver MA 2511 

















CARBIDE-TIPPED 
TOOLS 


7 


For Turning, Facing, Ream- 
ing, Milling, Forming, Spot 
Facing, Boring, Grooving, 
Grinder Rests, Wear Parts, 
Counterboring, Shaving, 
Centers, and Special Purposes. 














HERE IT IS 


SOPER’s NEW 
REAMER WITH 
FLUTE LONG 
CARBIDE T 


Supplied in sizes from %" to 1!» diameter, and 


prices at our regular solid Reamer list plus 157%. 


You will find the Super FLUTE LONG CARBIDE 
TIPPED solid reamer gives you finer finishes, as 
scoring and galling due to worn flutes is elimi- 
nated. This is particularly true when reaming in 
Cast Iron and other abrasive materials. Grind 
time in the tool room will be cut down and the 


life of the tool in general is greater 


Try some now .. . Check performance and cost 


against that of older type Carbide reamers. 


CARBIDE TIPPED FULL LENGTH 
FLUTES 


LASTING PRECISION 

LESS TIME IN TOOL ROOM 
MORE GRINDS PER TOOL 
FASTER PRODUCTION 
MORE INSPECTION O. K.'s 


Carbide Tipped Toole 


21650 Hoover Rd., Detroit 13, Mich. 4105 San Fernando Rd., Glendale 4, Cal. 
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« Going Forever Forward » 


TOU seldom see his name in the headlines. He 
y doesn't sit at the round table of world economik 
planners. And while he scores his victories every day. 
the spoils of victory are scarcely ever his. Every 
triumph on the designing board and in the machine 
tool plant brings him but another challenge. And 
more than any other individual in industry, he ts 
responsible for the unceasing upward climb of the 
American standard of living. 

Who else could | be talking about but the tool 
engineer—the man who is identified right from the 
start with virtually everything that is manufactured 


or mass-produced. 


In the economic predicament industry finds itself 
today, the tool engineer becomes an important factor 
in the necessary corrective processes. 

Higher taxes. increased costs of materials, rising 
food and commodity prices. increased costs of living. 
higher wages—all of these in the final analysis reach 
into everyone's pocket. And how conscious we are of 
that fact in these turbulent postwar days! 

No one, revardless of his Ww alk in life. esc ape s. The 
farmer. the school teacher. the shop worker. the poli- 
tician. the executive. the investor, the business and 
plant owner are all enmeshed in this economic web 
The economic stability of a nation depends on the 
profitable business that is done within and beyond 
its borders. 

The tool engineer. whose name the public seldom 
sees In print but upon whom so much of the economic 
life of our country depends, has always been a key 
factor in the building of any profitable enterprise. 
Without his peculiar and specialized talents, an idea 
for a product or machine would still remain just an 
idea. It is his special role to make the inventor's and 
the product designers dream come true and step off 
in unceasing sequence from the production lines. 

Somewhere in the chain of progress of a product 
from the raw material to the finished product. his 
ingenuity is inevitably required. His accomplishments 
in the design and actual building of tools to make the 


“tools” that lead our armies to victory in World War 


Il are too well known to require comment here. 

Victory, though sweet it is. has brought the tool 
engineer the greatest challenge in his career. The 
world now needs to he re-tooled for business, (suns. 
tanks, half-tracks, attack bombers, fighter planes have 
stepped aside for plows. farm tractors, motor cars. 
furniture. radios, refrigerators——all of these are now 
needed in large quantities. They must be mass-pro- 
duced with special emphasis on quality as well as 
quantity 

Vore so than ever before has economy also entered 
the production picture. If we are to get back our eco- 
nomic balance. it will also be necessary for the tool 
engineer to make it possible to produce these goods 
at new low manufacturing costs. 

Mass production means products for the masses. 
Mass production is the key to our future economi 
prosperity. If we would extend and expand ou 
markets, we must produce more and more at less and 
less. It is up to the tool engineer to simplify design. 
to save materials and to eliminate unnecessary manu- 
facturing processes and steps. He has done just this 
in the past. Without him the motor ear. refrigerator 
and radio would still be a rich man’s luxury instead 
of the modern man’s necessity. 

The tool engineer. the unsung hero of American 
industry. seldom achieves the full fruits of his victory. 
Each triumph of his designing board today calls for 
a greater triumph for tomorrow. The tool engineer 
never rests on his laurels. 

An “old salt™ | knew some years ago. and who 
refused to retire from his active profession at sea 
despite his three score and ten, summed up his ae- 
tivity with: “When [ rest. | rust.” This homey bit of 
philosophy hits the tool engineer squarely. When the 
tool engineer rests. he rusts. Going forever forward 
is fundamental in his profession. 

The tool engineer successfully met the challenge 
of wartime needs with innumerable new machines for 
destruction. You can be sure he will meet the chal- 
lenge of the postwar world for peacetime goods and 
products with equal fortitude and success. He gra 


ciously accepts the penalty of leadership. 
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A Symposium 





The Tools and Techniques for the Production 


of Precision Gears 


The Evolution of the Gear 
By Anders Jansson 


Ir HAS BEEN SAtp that, without the gear, we could not have 
arrived at the Machine Age; that—as examples—we would 
not have the automobile and the airplane, or the automatic 
cycle machines that, latterly, have played such an important 
role in mass production. That statement, however, is predi 
cated on the four-cycle engine and therefore, debatable since, 
without gears, mechanical progress would doubtless have 
been effected along some other path. We would still have 
had prime movers 

The electric motor, for instance, is not dependent on gears 
for its operation, nor is the two-cycle gas engine. We could 
then (as has been done) driven an automobile by means of 
belt or friction transmission. And, since the steam engine 
employs linkage or eccentrics for valve timing, we would 
still have the locomotive. For that matter, the reaction 
engine—jet or rocket—that now looms so dramatically on 
the transportation horizon is equally independent of gears 

As for automatic cycle machines, these can be made to 
function, in fairly precise synchrony, by means of hydraulic 
cylinders or motors actuated by cam-operated valves which, 
in turn, are controlled by electrical “brains.” Mechanical 
progress, then, could have by-passed the gear, seeking some 
other road to an end. Nevertheless, the gear has shortened 
the goal by many centuries and has made possible the 
myriad of machines, appliances and conveniences that we 


have come to regard as essentials in our machine civilization 


iccelerating Progress Projects 


Gear Manufacture into a Fine Art 


No one knows who invented the gear which, in a crude 
form—as wooden pins set into the periphery of a wooden 
wheel—had its genesis in the remote past. Certainly, he 
antedated the Romans, if not the Egyptians before them 
But whoever he w as, he should be included an ong the gods 
of creation—at least, among those who have achieved im 
mortality through their contributions to human progress 

For the gear has been the fountain head of a flood of 
invention that, in the past century at least, has assumed 
torrential proportions. It times the rhythmical pulse of the 
four-cycle engine, drives the untold millions of automotive 
vehicles which it powers and controls traffic on countless 
miles of highways and city streets. It is incorporated in 
agricultural and dairy equipment, in practically all machine 
tools and in the machinery used for the processing of food, 
clothing, shelter and fuel 

It is a component of the typewriter on which this copy 
is written, and of the printing presses and the business 
machines which have come to be integral parts in our design 
of civilization. On it, countless industries have been founded, 
and these in turn employ their untold legions of workers 
It has made man the master of time itself, and has enabled 
him to synchronize the modern world and to foretell, with 
mathematical precision, the transit of heavenly bodies in the 
universe. 

The gear has created its own unique school of mathe 
matics, and its progressive refinement has, in turn, necessi 
tated an ultra-refinement of the tools and methods em 
ployed for its manufacture. It has been a powerful force for 


change, vet, its role has been evolutionary rather than revo 





In presenting this Symposium to our readers, we have 
purposely steered away from academic theory and involved 
mathematics. For, essential as these are to the science of gearing, 
they are nevertheless “‘tools’’ for the specialists—the career men 
in gearing—and may be had in standard text and reference 
books. Besides, such complete coverage would imply a work that, 
to say the least, would be encyclopedic in its ramifications, and 
such is not the purpose 

Rather, the purpose is to give a majority of readers a com 
prehensive insight into the techniques and tools employed in 
modern gear manufacture while, at the same time, showing 
cause for their development. To that end, the various articles are 
couched in simple terms, the whole with a view toward extending 
the ‘know-how’ of mass production. 

We have drawn from a wide and diversified field that includes 
machine tools, testing equipment, product manufacture, heat 
treating, finishing and, what is particularly important, experi- 
ence. From the evolution of the gear through to the final stages 
of processing, the articles are authoritative and, in severc! 
instances, written by men who have devoted a half century, more 
or less, to the development of gears and the equipment used for 
their manufacture. These men have made remarkable contribu 
tions to the science of gearing. 

Because of its scope, this Symposium will be divided into two 
or more installments. In this—the first—we will deal mainly 
with the methods and tools employed in gear cutting, reserving 
finishing operations for later consideration. There may be some 
overlapping, if not close duplication; where such occurs, how- 
ever, it will be found that the several authors have approached 
similar problems from different but converging paths. This is 
especially true of gear finishing which, latterly, has been refined 
to a high art 

Several of the articles are staff written from material con 





tributed by known authorities. In this connection, we gratefully 
acknowledge the fine cooperation of Mr. B. P. Graves, director 
of design, the Brown & Sharpe Manufacturing Company, and 
of his associates, Messrs. Harold Sizer and B. F. Waterman. To 
these men, we are especially indebted for photographs that 
bearing on the evolution of gearing are of considerable histori 
cal interest. 

We have drawn widely from notes and papers by Mr. Water 
man who, connected with the Brown & Sharpe Gear Div'n at the 
turn of the century, was superintendent of the Division for a 
number of years. One of the pioneers in the gear industry in 
America, he has made outstanding contributions to its develop 
ment. He is author of many excellent articles on gear processing 
and a past president of the American Gear Manufacturers’ 
Ass'n, in which he has been an active force. He has also pre 
sented papers, at A.S.T.E. Chapter meetings, which have aroused 
a wide interest. 

We are also indebted to Mr. George Sanborn, field engineer 
with the Fellows Gear Shaper Company, for invaluable assist 
ance in the preparation of this Symposium, and to Mr. E. C 
Shultz, advertising manager of the Pratt & Whitney Div'n, Niles 
Bement-Pond Company, for materic! in connection with gear 
grinding. This will appear in a later installment, along with 
gear finishing. To these men and to all who have directly 
contributed articles and who will be introduced in the order as 
they appear, our sincere thanks for interesting and instructive 
papers on the Art of Gear Processing 


Technical Editor 








The Tool Engineer 





ionary. From a crude beginning, its course throughout 


istorv has been one of slow but, latterly, accelerating 
gress 
Up t the middle ages, the gear had been employed 


ainly to drive primitive implements. Then, in the 13th 

century, it came into use for driving cloc k movements. How 

ever, the gears employed were mainly ot wood, laboriously 

rand cut, and it wasn’t until the latter part of the 18th 

century that metal gears were used, and then mainly in the 
1 


turnip” pocket timepieces of the period. The first all metal 


clock is said to have been produced in the United States 

New Haven, to be exact—around 1837 

Supporting the old saw that “there’s nothing new unde! 
1e sun,” however, a gear developed by Dr. Hooke in 1666 
he called it “the perfection of wheel work’’) is at once the 
srototype of the modern helical gear and the laminated gear 
It was made up of a number of spur plates stepped in even 
nerements and bonded together. It is shown in Fig. 1, in 
prototype of the modern helical gear and the laminated gear 
combination with a helical pinion 

In 1733, a Frenchman by name of Camus discovered and 
proposed the epicycloid as the basis for gear teeth, and 
these gears were used well into the 20th century. However, 
they had definite limitations since, for one thing, they pre 
luded variable center distances and, for another, the shape 
of the teeth at the pitch line was nearly parallel. Because 
of this. cutters had to be made with side clearance and 
became progressively thinner with each sharpening, thereby 
changing the relative widths of teeth and spaces on the 
pite h line 
The involute form—or its progenitor—is said to have been 
discovered by a Russian, Euler, about 1760, who wrote 
extensively on the subject and who, further, investigated 
1 general expression for circular ares that embodies the 
property of revolving contact with constant velocity ratio 
At the time, the involute was objected to on the ground 
that it created excessive pressure on the centers—a conten 
tion later proven fallacious 

Willis, in 1838, elaborated on the methods suggested by 
Euler and invented the Odontograph, an instrument that 
to all practical purposes, dispensed with mathematical calcu 
lations. The instrument had two arms, making an angle of 
75° with each other and thereby establishing the 15° pressure 
angle which, until comparatively recent times, was the 
accepted standard. The edge of one arm corresponded to the 
radius, the other to the line of action 

The latter edge was divided into a scale of equal parts 
numbered both ways from the intersection of the two edges 

that is, it had two scales, one being the scale of centers 
for faces, the other for flanks. Two Odontographs were 


manufactured and sold by the Brown & Sharpe Mfg. Com 


All photographs, shown in connection with this article, are reproduced 
through the courtesy of the Brown & Sharpe Mfg. Co., Providence, R. | 


FIG. 1. The Hooke gear, invented ca. 1666, is the prototype of the 
modern helical gear 
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WILLIS’ ODONTOGRAPH, 


For drawing the Teeth of Wheels and the Templets and 
Cutters used in making them. 
MADE AND SOLD BY 


J.R. Brown «& Snarpe, 


WANUPACTURERS OF 
Sewing Machines, Revolving Heed Screw Moechines, Universal Mill Machines, Mand 
Lever Planing Machines, Tapping Machines, Watch-Clocks, Yarn Assorters end 
eels, The Standard Wire Gauge, Machine Divided Steel Standard Rules 
and a variety of Tools for accurate measurements, 


115 SOUTH MAIN ST., PROVIDENCE, R. 1. 


‘\ 
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FIG. 2. The Odontograph, invented by Willis and subsequently manu 
factured by the Brown & Sharpe Mfg Co 


pany, and were illustrated in the B & S catalogues as late 
as 1891 The larger roughly described above, was used for 
drawing double curve teeth, while the smaller—illustrated 
in Fig. 2—was for single curve gears 

As early as 1782 the French mechanician, Vaucouson, 
made a rotary gear cutter having many fine teeth and an 
octagonal hole. This is shown in Fig. 3. In effect, it is a 
rotary file, yet, an excellent piece of workmanship consider 
ing the times. Now, if rotary gear cutters were made as 
early as the middle 18th century, the logical corollary is that 
there were also gear cutting machines on which they could 
be used. Suc h a mac hine however, need not have been par 
ticularly elaborate; perhaps a spindle provided with limited 
feed movement and the gear—wood or metal—marked off 


with dividers and indexed to a pointer and then clamped 


during the cut 


By 1841, however, a gear cut 
ting machine of considerable 
versatility had been developed 
by Gaskell, of Manchester, 
England. This machine, which 
is shown in Fig. 4, was used 
for cutting the teeth in wooden 
models—presumably patterns 
for the molding of cast iron 
gears. A flycutter was used, 
mounted on a vertical spindle 
having crosswise feed and 
driven by a round belt. The 


gear—or model—was mounted 


FIG. 3. The Vaucouson rotary gear 
cutter, invented in 1782 





on a horizontal spindle. Index 
was by worm and change rears 
and the swiveling cutter head 
indicates that bevel as well as 
spur gears could be cul 

It appears that ip to and 
about the middle of the 19th 
century, no equipment adequate 
' for the machine cutting of metal 
years had been de veloped This 


statement. however. is advanced 


spac ny 


years, as 


would be accurate—say within .0O1”’—and, 





be judged by the illustration. Wits by was of 


and We do byt Worn wheels iis well However. it 


FIG. 5. The Geer-Cutting Engine invented by Joseph R 
This was the first precision gear cutting machine 


1855 
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with certain reservations For 

while authentic records are not 

available at tire ol writing, } 
there comes to mind that Sir 

Joshua Whitworth employed cut 

change gears, for machine tools 

of his design, somewhere around 

1850. And, in view of the high 

refinement of his machines, he 

probably did. Up to then, how 

ever, gears were mainly cast and 

aCCUTACYS Wits only relative with mating pears 


matched to compensate for run-out and unequal 


At the time then several problems faced the producers of 


1) to accurately mdex a veal blank so that tooth spacing operator Ore Pat H; 


machine 
which is shown in Fig. 5. was hand operated but, 


being 
versal” and capable of cutting bevel as well as spur gears 


was hot 


Brown in 
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FIG. 4. The Gaskell gear itting mach 


| l ; Mancheste 

OOSEry England, about 1841 

tooth 
reproduced, being used ent nthe B & Sharpe p 
to produce gears a ) ers specif 
tions. It may be of é st and o 


well into the twentieth cent 


| t ‘ni ears te iit ‘ ( tt 
2) to cut and accurately reproduce an exact tooth form or About twenty yea 
7 profile designed at Brown & Sharpe’s ar <haustive te 
Wis tier { aT stry HS stay rehin 1 the 
These two problems, at least, were solved by Joseph R ts offered to ind = h 
\ ’ he » j shar y 
Brown, inventor and partner in the Brown & Sharpe Mfg pul id, ‘Whe Chad Getemetic cour watts & hd einen yy ore 
Co., Providence R l manufactured in America A Brown & Sh ntroduced 
In 1855 i Geer-Cutting Engines” invented by Brown the company's catalog of 1880 
was announced by the company, which then proceeded lo 
: acl, 
solicit work in gear cutting and indexing. The 


as may 
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FIG. 7. A modern Brown & Sharpe automatic gear cutting machine 
f spurs. While manufacture has been discontinued, these machines are 
st widely ed 


FIG. 8. The original backed-off gear cutter 


own in 1864. This cutter could be sharpened with 
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Rack tor 14 


g. 1 Basic Deg. Composite System Full Depth Tooth 


n s developed by Brown and Sharpe's 


12-tooth gear with 
i rad Hank bel he base cirele. This radial flank was 


t. at oy tha rolling circle equal to the pitch 


role x t the face ef the engaging tooth an epi 
( 1 exte . oO clent the radia flank set Fig 9 
S tly after the roduction of the first backed-off cutter 


867—the Brown & Sharpe line of formed gear cutters 
modern B & S 
catalog is shown in 
big | These cutters were based on the ltl 


a typieal, 
tt \ aoe iro a contemporary 


involute 


‘ en pitch, a series of eight cutters 
ere e entire range of gears from 12 teeth to a rack 
\ ( eut these cutters, would operate with any 
( | ( ( pitel 
In « necth th gear manufacture, Brown & Sharpe's 
Ope ous measuring tools and gages, as the 
‘ ( Y f eas ! bottom diameters, shown in 
| 2 nd the vermer gear tooth caliper for measuring 
oO | | They also manufactured a micrometer 
serat Lo" te marking the tooth depth on bevel year 
ly | i { various other tools, gages and instru 
( facture of gears 
1) hese ‘ that Is 
1 ' the tir 
r ent erits of 
( eveloidal 
‘ oy tested 





0 ‘ ‘ made 
‘¥ 
t Ker ncehang 
2 ; 
) ‘ four 
tte ere ‘ to cut 
1 
thie r i ed with 
‘ ‘ t ( ‘ tters 
FIG ] A moderr tary spur gear 
utte Bevel gear cutters ore similar 
except that they are thinner — 
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and the cevcloidal cutters were gradually obsoleted in favor 
of the involute 

While the Brown & Sharpe Manufacturing Company 
pioneered the art of gear cutting in the United States, and 
made imvaluable contributions in machines, tools and 
methods, there were inherent faults in the system of rotary 
cutting. And, the company was among the first to concede 
these faults. For one thing, it was not possible to cut a bevel 


vear and, at the same time, to maintain a uniform tooth 


for mH 





FIG. 11. Reproduction of page from early Brown & Sharpe catalog 
describing the rotary gear cutters 


For example, the form would be correct at the O.D., but 
the pitch line would raise as the cuts converged; besides 
it was necessary to make two cuts, each with the cutter off 
center, to obtain an approximately correct tooth. To make 
corrections, then, it was necessary to “spot” mating bevels 
by running them together and then to file the teeth until 


the gears ran smoothly. This again, led to a new develop 


FIG. 12. Vernier caliper, for measuring bottom diameters of gears 
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ment—the generating of gear teetl f serr 
or “mutilated” cutters, shown in Figs. 1 L¢ 

Again bearing out the i saw that e's nothing 
under the sun,” these gear tooth gene nvented 
Oscar J. Beale and patented in 1898 e machines 
which they were used Figs. 17 a : ere the fi 
runners of modern gear s| iving equip } while 
latter has been considerablv refined ; enera prin 


is substantially the same 





FIG. 13. Vernier gear tooth caliper, for simult measurement of 
addendum and tooth thickness of gears 


FIG. 14. Micrometer scratch gage, used princi; f marking off fu 
tooth depth of bevel gears 





Almost coincidentally with the introduction of the gener 
ator, by Brown & Sharpe 's, two radica elopments the 
Fellows Gear Shaper and the Gleason Bs Gear Generato! 

practically revolutionized the art of gea tting. The one 
invented by Edwin R. Fellows in 1896, generates spur gears 
by means of reciprocating cutters that p ces tr ily accu 
rate gears and at speeds previously unapproached by any 
other method. Fellows also introduced t tub tooth, whicl 
combines the tooth thickness of a coarse pitch with the 
FIGS. {5 and 16. Serrated ‘‘cutters developed by Brown & Sharpe's 
and used for generating gear teeth after milling with rotary cutters 

Ca. 1900 
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and toot! 
6-8. 8-10 and so on 


he Gleason system also em] ovs reciprocatil 


; 


pou in which two cutters plane both sides ot a too 


FIGS. 17 and 18. Machines used for generating gear teeth. Ca. 1900 
These machines, and the cutters shown in Figs. 15 and 16, were invented 
by Oscar J. Beale, of the Brown & Sharpe Mfg. Co., in 1898 and are 


the forerunners of modern gear shaving machines 


AUTOMATIC 


GEAR CUTTING ENGINE. 
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FIG. 19. Pages from Brown & Sharpe catalog of ca 


the first line 
n America. Of historical interest 


pared to modern machine tools 
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note the price 


the gear, bevels so genet! 


ith form, from O.D. to the small diameter 


separate 


1880, describing 


$750 


of automatic gear cutting machines to be manufactured 


as com 














articles in this Symposium, and we will not expand on them 
here. Sufficient to sav that they effected the eventual obso 


s concerned, of rotary 


lescence, as far as mass production 


year cutting 

Avain. however, a statement is advanced with reserva 
tions. It is true that, in view of later developments, rotary 
cutting of gears proved uneconomical for mass production, 


and that as : 


result the manufacture of rotary gear cutting 
machines has been discontinued. However, these machines 
are still in demand and will doubtless continue to be used 
lor many veal at least, until those now in use are worn 
out 

One must, also, differentiate between rotary milling, with 
a single pass per tooth, and gear hobbing in which all of the 
teeth are cut at one pass that is, in one forward feed 
movement of the carriage Such machines are not only 
economical for gear cutting and many kindred operations, 
hut are indispensable for the generating of worm wheels 
These machines have weathered the test of time and, to 
a considerable extent, the demands of modern mass pro 
duction 

In the past fifty years, however—that is, from the inven 
tion of the gear shapers to the present time—refinements 
in machines, tools and methods have followed at an acceler 
ating pace Several companies, as Michigan Tool Works and 
National Broach & Machine Co., have refined gear shaving 
to a high degree, as has the Fellows Gear Shaper Company 
Among recent “revolutionaries” is the “Shear-Speed” gear 
shaper, introduced by Michigan Tool Works and discussed 
in this Symposium. Also, among recent developments, in 
duction hardening is superseding the furnace in the heat 
treating of gears, while metallurgists are constantly refining 
metals to reduce distortion and to prolong life 

Coincidentally, the grinding of gear teeth—by generating 
and form grinding—has become a “must” in gear processing, 
and a number of concerns, notably Pratt & Whitney and the 
Gear Grinding Machine Co., have developed this art to a 
high degree of perfection. This technique, too, as well as 
gear lapping, is treated in this Symposium. In addition. 
although not discussed here, gears may be cut by broaching. 
and while this phase is mainly confined to internal gears 
and splines, external teeth may also be broached with con- 
siderable speed and within close limits of tolerance 

The foregoing, however, but brings out the highlights in 
the evolution of gearing. So many individuals and concerns, 
here and abroad, have contributed te the art that, to include 
all, one would require volumes—and volume upon volume 
has been written without exhausting the subject. And more 
is to come, for the gear, with methods for its manufacture, 


is still in a stage of evolution 





Gear Shaping—The Fellows 
System 
by Edward W. Miller 


Iv IS INTERESTING to think back to fifty years ago and recall 
the methods employed in manufacturing gears at that time 
Many gears were cast with no finishing operations. The 
better gears were form milled or cut with a forced single 
point tool. The tooth forms in use at that time were 
primarily based on the cycloidal curve or that in combi 
nation with the involute. The full involute tooth form had 
not come into universal usage due to inability to manufac- 
ture it accurately enough to avoid serious interferences 
Inspection equipment for accurately checking tooth shapes 


was practically unknown 


24 


During the vears of ISS9 to IS90 nL Edwin R 


Fellows was engaged in designing turret ma erv. In that 
period he frequently considered the pr f making 
more accurate and, therefore nore satis! t gears, at 
a higher rate of produc tion. His thoughts these lines 
resulted in the developn ent of the Gear S 





Edward W. Miller joined the 
Fellows Gear Shaper Company 
in 1898 and, for many years, 
served as Chief Engineer. Now 
General Manager, he has been 
a force in developing the com- 
pany’s product. A _ pioneer in 





A modern gear manufacture, he is 

a past president of the American 

Gear Manufacturers Association and author of 
many articles on gear manufacturing. He has also 
been active among the National Machine Tool 











Builders. 

After the development of the lathe, planer, and milling 
machine, which are fundamental machine tools, it is prob 
able that the next great machine tool invention was the 
Gear Shaper It was radical; it was wholly ¢ It was and 
is unique, in that it made use of a principle little understood 
up to that time. Most inventions and developments made 
use of principles understood, but comprising unique modi 


fications and applications of those principles 

Mr. Feilows appreciated the possibilities of the involute 
gear and built his Gear Shaper with the idea of producing 
involute gears only. He employed a gear-shaped cutter pro 
vided with proper cutting edges. The « reciprocated 
and rotated in harmony with the gear being produced. His 
first machine was finished in 1897 and this machine is now 
a part of the machine tool exhibit permanently located in 
Rockefeller Center in New York City 
illustrated in Fig. 1. In acknowledgment of this splendid 
work, Mr. Fellows was awarded the John Scott Medal by 
the city of Philadelphia 1899, upon the recomn 
the Franklin Institute 


Fig. 1 


That machine is 


ndation of 
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the Gear Shaper made use of the molding-generating 


neiple ‘ h means that the itting tool in its operation 
. { the work «and develops a counter-part commonly 
know! nm gearing as a conjugate A tool of this character 
provided with cutting edges 1! ist occasionally be sharpened 
This results in a decreased center distance between tool and 


ork, as the tool is progr ssivels sharps ned. This works out 
satisfactorily with involute gears, which for many othe 
easons are the most practicable type of gear teeth Subse 
ent developments have indicated the possil ity of genet 
ng many other types of toothed members by this gear 
shaping process 
The Gear Shaper came into being at the same time that 
ne a tomobile was being developed and as this industry 


ncreased the Gear Shaper made possible the automobile 


transmission as we have known it More accurate gears were 
roduced thereon than had been previously made and they 
were produced more rapidly As the Gear Shaper C utter 
s a reciprocating tool with all its cutting edges lying in the 
same plane it was possible to cut gear teeth close to a 
shoulder Therefore, a more compact design ot automobile 
transmission became possible This resulted in the adoption 
if the cluster gear and other recessed members For the same 


reason it Was also possible to cut internal gears, since this 





Fig. 2A, below, machine used to generate Face Gear shown in Fig. 2 
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tox d readily enter such a member, As a result, the 


Gear Shaper took its place as one of the most important 


mact e tools stry 

Progressively the requirements increased, both with respect 
to production ane ACCUTACYS As a result, it was necessary 
to create a dependable Inspection system and to develop 
equipment whi ight be marketed for the use of the 
customer in determining the accuracy ol his product, as well 
is { spect the cutters. This consisted of instruments for 
checking the involute profiles, crre ular pote h. pate h line run 
out. composite rrors, side clearance on cutters, and an 
rccurate means of checking tooth proportions. This was 
nat rally a slow Process, but it kept reasonable pace with 
+} 


In due course the helical gear, which was known but not 
widely used, was incorporated as the timing gear of the 


omobile. and later in the transmission. This challenge was 


met through the development of a Helical Gear Shaper. This 
machine was essentially the same as the Spur Gear Shaper. 
but it was provided with a cutter developed at proper helix, 
and with proper cutting edges, and controlled through the 
medium of a helical guide of the same helix lead as that of 
the cutter. With this trend to helical gears came the need 
of further inspection equipment, such as that for lead 
checking 

When the method of producing gears by a forming tool 
or milling cutter was in vogue, a root clearance which Was 
157 divided by the diametral pitch, or approximately 16° 
of the addendum length, was established as a standard. The 
use of a generating cutter, like that of the Gear Shaper, 
required a greater depth, developing a deeper and longer 
fillet or trochoid. The parabola method of investigation of 
tooth strength, used at first, seemed to indicate a weakened 
tooth by reason of this extra depth, but experience has 
shown that such a tooth is in reality stronger, since it 
vreat!y reduces the possibility of concentration of stresses 

In earlier days cut gears were made very heavy and in 
coarse pitches to avoid breakage. Among the reasons for 


doing this was the unavoidable cutting errors of that period 


Left, Fig. 2 Below, Fig. 3 
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and the distortion of hardened gears resulting from the 
heat treatrment. When using these coarse pitch gears, it was 
necessary to employ small numbers of teeth in the pinions 
to obtain high gear ratios in a reasonable space. To help 
correct these troublesome conditions, Mr. Fellows suggested 
the use of the Stub Tooth Gear, employing a 20° pressure 
angle, which was soon extensively adopted. This new design 
had a stronger tooth, less distortion during heat treatment 
and permitted the use of smaller numbers of teeth without 
the dangers of involute interference. This stub tooth design 
was the best answer in spur gearing for many years and 
is still widely used in helical gearing. As more accurate spur 
gears were produced, the trend was back to a full length 
tooth to 


angle has in general been unchanged. The dangers of 


get more involute action, but the 20° pressure 
involute interference has been avoided by employing long 
and short addendums. Helical gears do not necessarily need 
this increased involute action, as their helical action assures 
smooth continuity 

The Fellows Gear Shaper Company was the first to 
develop the Face Gear. It is naturally the result of the gear 
shaping method. A typical right angle Face Gear drive is 
shown in Fig. 2. In this drive one member is an ordinary 
gear or pinion having cylindrical elements The Face Gear 
is usually cut and operated at right angles, but it can be 
cut to operate at any angle, external or internal 

The first Gear Shaper was a machine of relatively wide 
range, cutting gears from practically a zero diameter to 36 
inches in diameter, 5 inches maximum face, and handled 
diametral pitches from 4 to 64. The developing requirements 
for gears resulted in the design of several types of Gear 
Shapers, not all of which had the universality of that 
original machine. It is noteworthy that even today there 





is a requirement for that old machine—a tribute indeed to 
the genius of the inventor, E. R. Fellows 

This old machine was the only product of the Fellows 
Gear Shaper Company during World War I. Through World 
War II more than forty different kinds of machines have 


been made and marketed. These include measuring devices 








The original machines were known as t mber 6 series 


Following World War I there was a de i for a lighte 


high speed Gear Shaper indle a transmissi 
gears, and the like. This brought forth t mber 7 seri 
Gear Shapers illustrated in Fig. 3. Later a definite demar 
for a high speed I8-inch capacity ma e was manifest 
This was met by the development of | ber 6A serie 
This is shown in Fig. 4 

During that period the Fellows Gear Shaper Con pal 
also brought out the Thread Generator, | This machi 
was distinctively new in that it generated the worm thread 
instead of milling or chasing them. This ichine not o1 
cut a more accurate worm thread, but i ‘ ch fast 
producer That answered, in part, the ttle ery of the 
times, which was “Faster Production 

Gear burnishing machines were developed. but nev: 
played a very great part in the production of hardened ste 
or cast iron gears. The burnishing of steel gears which ar 
not hardened has proven extremely helpful in many cases 


where the requirements were exacting 
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When ipping hardened gears, it was found that no one 
type | achine was satisfactory for both spur and helica 
exte i ad iumncernal ge ~ If exte i spurl gears ire 

upped by running them with external laps, there is a pro 
nounced tendency to destroy the tooth profile of the work 
An external spur gear should be lapped with an interna 


iap 


ads, various 


such as that employed in the LS type Lapping Machin 
Fig 6. An external helical gear can be satistactorily 

ped in this manner or in a nest of three external laps on 
aiiei axes Because of sin plicity and its fine perform 
ice, the three-lap setup is usually employed for external 


lical gears and is illustrated in Fig. 7 


rears are lapped by a single external lap 


Phis type of Lapping Machine 
| 


Cal 


’ " ’ 
rotates the work and laps 


ch are loaded by rakes and 


tion between the work and laps. By using different com 


nations of rotating speeds, reciprocating speeds, and brake 


results can be had, such as obtaining m 


, 


wdifications in the pre fil 


ati tooth 





Fig. 7 above Fig. 8 below 
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also has a reciprocating 





rtant development has been that of gear shaving 


s a process of refining gears at an extremely 
s operation removes only about .002 to 0038 
ckness of gears in the vicinity of 8 to 16 
the stock 


shav ed 


coarser or finer pitches, 
geal 


It is not desirable 


\ properly 


vary accordingly 


finish and accuracy 


irder than 30 or 35 Rockwell C, but harde: 
ar shaved if a greatly increased tool cost is 
machines are of the rotary type, which 


ool similar to a master gear, except that 


tool 


ves cut pm and down the tooth profiles \ 
s shown in Fig. 8. In the shaving operation the 


tool spindles are not geared together. In most 


ol drives the work, but if the work is extremely 


work tool The 


drive the 


have the 


s better to 





Fig. 9 above Fig. 10 below 

















cutting action in this process is obtained in two ways. One 
is to have the axes of the work and tool several degrees out 
of parallel. This gives an endwise skidding action between 
the teeth of the tool and those of the work which are run 
ning in mesh under considerable radial pressure. This 
necessitates the tool having a helix angle equal to the helix 
angle of the work plus or minus the angle that the centers 
are out of parallel, which is often called the cross axis angle 
In cise the work 1 spul having no helix, the helix angle 
of the tool would equal the cross axis angle 

The best cross axis angle for most applications is between 
10> to 18 If too slight an angle is used, too little cutting 
is done and the action is principally that of burnishing, 
which is not usually desirable. If the cross axis angle is too 
great, there is too much cutting action, resulting in a rough 
finish and poorer accuracy due to insufficient control between 
work and tool. Because both the work gear and the shaving 
tool have cylindrical elements, they will not have theoretical 
contact across their entire face when set at a cross axis 
angle. For this reason it 1s best to feed the tool slowly 
across the face of the work a distance equal to or slightly 
more than the width of the work face, while tool and work 
are rotating. The point where the axes cross must be prac 
tically in the middle of the work face when the tool is in the 


middle of its feed travel 





Fig. 11 above Fig. 12 below 
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finish on both sides of t 


the other direction 
axis type machine ts show! 
The other method 


the tool or work rapidly wl 


advantageous 


possible to employ 


parallel axis setu 


shaved in this way 


producing equipment 
Shaper Company 


machine tools 





ows Gear 


1\ new 


ears many 








Engineer 








others were ce veloped One of the interesti g items was that 


of a Gear Shaper which would cut gears as coarse as 2 
diametral pitch and up to 100 inches in diameter set 
Fig. 11 Che capacity of this machine was increased in one 
instance to 119 inches 

In contrast to the 100-inch Gear Shape i small Gea 


Shaper and involute cutters were developed to ¢ t delicate 


nstrument gears as fine as 272 piteh and as small as 

in diametel lt is interesting to note that the standard 
tooth thickness of a 272 pitel tooth is .0OS58. The diametral 
pitch ol 175 has been used extensively during this last war 
ind that has a standard tooth thickness of .0090 Previous 


to World War II, the mac | Ines and cutting tools tor these 


fine-pitch gears came principally from Germany and Switzer 


| 


nd. When hostilities became imminent, the Fellows organ 
iwation Was requested to help They met the challenge by 
not only developing the above fine-pitch Creal Shaper, but 


g Machine and a fine-pitch Burnish 


ne Nac hine These three mac hines are shown in Figs 12 


also a fine-pitch Shavin 


/ nen 





In order to get the best of good gear cutting and finishing 
equipment, it 1s necessary to have equally good inspection 
equipment. The most extensively used instrument, for mak 
ng a composite check ol year errors, Is the Red Liner 
illustrated in Fig. 15. This records the composite errors 
automatically on a chart This also vives a direct record 
of pitch line runout. The tooth thickness, in terms of amount 
of backlash cut into the work, is read directly on a dial 
indicator 

Whe it is necessary to break down these composite 
readings into indi idual errors, it becomes necessary to check 
the involute profile, circular pitch, and pitch line runout 


The 


te measuring instrument in Fig. 16 is a quick 
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George Sanborn who, for the past 
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setting device upon which the 
involute errors and amounts 
of modifications can be ob 
served from a dial indicator 
and then automatically — re 
corded on paper at the wall of 
the operator. These readings 
are to the nearest .000] 
Circular pitch and piteh 
line runout are easily checked 
on the 12-inch capacity in 
strument in Fig. 17. This is 
standardly equipped for dial 
indicator reading only. It. is 
rapidly operated due to an 


automatic indexing device 


FIG. 16. Left FIG. 17. Below 





Future demands will bring forth many developments, not 


only with respect to produc tion means and methods, but the 
gears themselves will afford new problems. Since their design 
Already the Fellows Gear 


Shaper Company has developed several new machines to 


vill imevitably be improved 


meet the situation and they will soon be in the field 





Bevel Gear Manufacture 
The Gleason System 


by George Hessler 


MODERN bevel gear cutting machine in good condition 
A will cut a gear which is very nearly perfect: provided 
that the blank is accurate and the machine is correctly set 
up and equipped with the proper cutting tools and work 
holding arbor. If this gear were to be inspected without dis 


turbing its location on the machine on which it was cut no 


appreciable eccentricity would be found. However, the gear 
must be removed from the cutting arbor and machine for 
testing, hardening, grinding of the final mounting surfaces, 
and other operations. It is in operations other than the cut 
ting that many of the errors which exist in the finished gear 


develop It becomes obvious then that cutting a good gear 


does not necessarily mean having a good finished gear unless 
all the operations hefore and after cutting the teeth are 


correctly pe rformed 


Bevel Gear Blanks 


The manufacture of a good gear must begin with a good 
blank. Even when the cutting of the teeth is the final oper 


ation, a correctly cut gear mav be a poor gear in the 
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assembly because of an oversize bore, runout on the axial 
locating face, or other errors in the blank 

The sequence of operations and the type of equipment 
used for the production of bevel gear blanks varies widely 
depending upon size, quantity, quality, and the shape of the 
gears. In general, the machining processes and the tooling 
used are no different than would be used in the manufacture 
of any other accurate machine part of a generally similar 
shape In the manufacture of gear blanks the primary re 
quirement is that the blank as delivered to the gear cutting 
machine be in proper condition for cutting the teeth in accu 
rate relation to certain important surfaces on the blank. The 
accuracy required in the blank should be determined by the 


accuracy requirements of the finished gear 





mm George Hessler acquired his tech- 
nical education at Youngstown, 
Ohio, Inst. of Technology and 
Mechanics Institute, Rochester, 
N. Y. Joining the Gleason Works, 
Gear Engineering Dep't, he was 
successively with the Industrial 
Engineering, Estimating and 
Gear Methods departments. For 
the past several years, has been Superintendent of 
gear manufacture and the manufacture of chuck- 





ing and hardening equipment. 











The most important surfaces on a gear blank are the sur 
faces which are used for locating the gear radially and axially 
on the gear cutting machine. As a general rule, particularly 
in the case of unhardened gears, these are also the surfaces 
which are used for mounting the gears in the final assembly 
Of equal importance in the case of hardened gears are the 
reference or locating surfaces which are provided for use 
in operations subsequent to the cutting of the teeth, such as 
the die quenching operation and the subsequent grinding of 
the mounting surfaces. When the size and shape of the gear 
permit, it is preferable to use the same locating surfaces for 
cutting, testing, quenching, and grinding, to avoid an accu 
mulation of errors and to eliminate the necessity of machin 
Ing numerous surfaces to close tolerances 

Space does not permit the specifying of bore tolerances 
for all sizes and classes of gear blanks. As a general rule, 
in small and medium sizes, the bores of blanks for industrial 
gears of good quality are held to +.0005” 0000” This 
would be reduced to +.0002” 0000” for gears of a pre 


FIG. 1. Typical bevel gear blank 
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cision nature and, if extreme precision is re ed, the bores 
should be a “wring” fit on the cutting arb 

The axial locating surface, which in the case of the conven 
tional type of gear blank shown in Fig. 1 is the back face 
of the hub, is fully as important as the bore. It is essential 
that this surface be flat and tr with the | vithin close 
limits. The total axial runout should not « ed .0005” for 
good quality gears of the size shown in Fig ind may be 
required to be much less in the case of prec gears 

The importance of the locating s ‘ t be en 
phasized too strongly The tes g operat ifter cutting 
the teeth may become meaningless, unless it is possible to 
mount the gear for testing exactly the s e as it was 
mounted when the teeth wet When be e loose and 
axial surfaces run out, this is not possible ind much time 
may be lost tracing errors which exist only in the blank 

There are certain other surfaces whicl 1 be held 
within specified limits for the best results. See Fig. 1. Ex ept 
for the radial and axial locating surfaces, these tolerances are 
applicable to all classes of gears other than \ arge gears 
or to small, fine pitch gears such as are us¢ n instrument 
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Fig. 2 isa typical operation sheet wl t be used 
for producing the gear shown in Fig. 1 in medium quantities 
—— eee 
OPERATION SHEET 
Straignt Bevel dear ¥orks 
~f 
BY ‘eleras 
The first rule im all operations os SAFETY 
, Sut off stock 
Rough front amt “Font angle a 
Pace angle ant back angle 
“ 
au a0 
diameter aod shealier. drii.. 
and semi-finiah bore 
Pintsh D. aad Pint Front } gine Lathe (Dx 7 apd 
for chucking. amd face front of 
Bub &2 length 
Radiua ¢ t front of bor gine ls 
reverse and ratiua other ead 
Sroach keyway oe 
Soft grind bore 4 ack face ‘er 
aub 
Finish “ave angi es 
an! “root angie, « 
ornere 3° th ends 
Chaafer ents kerwas 
Rough “ut * 
Pinish Out Tecth ad 
hater onde te 
Sort te = 
arburtse 
arden 
“lee 
Grind por . 
Rard te a eo 
3 ree 
—— 











FIG. 2. Above, Operation sheet 


FIG 


3. Below, Straight bevel gears 
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Types of Bevel Gears 

Before discussing the methods of producing the teeth and 
the machines and tooling used, it may be pertinent at this 
point to describe briefly the various types of bevel gears in 
common use, their application, type of tooth bearing, and 
eneral characteristics 
Straight bevel gears (Fig. 3) are the simplest form of 
bevel gears. They have straight teeth which if extended in 
ward would intersect at the axis of the gear. Their use is 


generally limited to drives which operate at relatively slow 


speeds While it is not possible to establish an absolute 
maximum in terms of feet per minute beyond which straight 
bevel gears should not be used, it is generally recommended 
that spiral bevels be used when the speeds are in excess of 
approximately 1000 surface feet per minute, or in the case 
of very small gears 1000 R.P.M. Obviously there are many 
factors which affect these values, the most important of 
vhich are smoothness and quietness requirements, load 
carrying capacity, mounting conditions, accuracy in the 
manufacture of the gears and housings, and accuracy in 
assembly of the gears 

Spiral bevel gears (Fig. 4) have teeth which are curved 
and oblique The inclination of the teeth of spiral bevels 
results in gradual engagement and continuous pitch line con 
tact or overlapping action which insures more than one 


tooth in contact at all times. Because of this continuous 


contact, the load is transmitted smoothly from tooth to 
tooth, which, assuming accurate manufacture, results in ex 
treme smoothness and quietness even at very high speeds 
These features result in greater load carrying capacity than 
an be obtained with straight bevel gears of the same size 

Spiral bevel gears are used in practically all types of 
equipment where it is necessary to transmit heavy loads 
smoothly and quietly at high speeds. They are also widely 
ised in low speed applications where extreme smoothness of 
operation is an important consideration 

Zerol gears (Fig t) are curved tooth bevel gears with 
ero-degree spiral angle. In other words, the teeth are not 
oblique as is the case with spiral bevel gears. They are pro 
luced on the same machines and with the same type of 
itters as are used for spiral bevel gears 

Zerol gears are generally used in the same types of drives 
as straight bevel gears. As in the case of straight bevels, 
Zerol gears have no inward axial thrust and therefore they 
may be used in mountings originally designed for straight 


bevel gears without the addition of thrust bearings. Since 





FIG. 4. Zerol, spiral bevel, and hypoid gears 


FIG. 5. Typical industria! hypoid gear application 
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Zerol gears may be used in place of straight bevels, the fact 
that they are produced on the same equipment as spiral 
bevel and hypoid gears is important from the standpoint 
of economy, because it eliminates the need for more than 
one type of bevel gear cutting equipment 

When, because of design conditions, it 1s not possible to 
make adequate thrust provisions to permit the use of spiral 
bevels. Zerol gears are sometimes used instead, because the 
teeth of Zerols, up to approximately 20” diameter, can be 
ground to the accuracy required for operation at relatively 
high speeds 


Hypoid gears (F 


in general appearance. There is an important difference, how 


g. 4) are similar to spiral bevel gears 
ever, in that the pinion axis of hypoid gears is offset above 
or below the gear axis. This feature provides many design 
advantages as may be seen by a brief study of the two 
designs shown in Figures 5 and 6. In operation, hypoid gears 
run even more smoothly and quietly than spiral bevel gears 
and are somewhat stronger 

Hypoid gears were first used in the automotive industry 
Their use has now developed to the point where they are 
used in practically every automobile built in this country or 
elsewhere in the world. Their operating smoothness and the 
practicabil ty of lower bodies because of the offset below 
center of the pinion axis has been of great importance to the 
automotive industry. In the general industrial field they are 
also very wide ly ised be ause of the many design possibili 
ties which are offered by the ability to cross the gear and 
pinion shafts 

Spiral bevel, Zerol, and hypoid gears are of two types, 
namely generated and Formate. In appearance, they are 
nearly identical, the only difference between them being a 
slight variation in the profile shape of the teeth. In a gener 
ated pair, the teeth of both the gear and pinion are cut with 
generation, whereas in a Formate pair, only the pinion mem 
ber is generated, the teeth of the gear being straight-sided 
In generating a pinion to operate with a Formate gear the 
tooth profile is modified to compensate for the lack of profile 
curvature in the geal tooth There is ho difference in 
strength, smoothness, and efficiency, between Formate and 
generated gears. For tooth design reasons, the Formate sys 
tem is limited to ratios of approximately 3-1 or higher 

Formate gears were developed primarily for economi 
reasons. Since no generating roll is required when cutting 
the gear member, it can be cut several times faster than a 
generated gear of the same specifications. It takes no longer 
to cut the mating pinion than it does to cut the same pinion 
to run with a generated gear. For these reasons, the Formate 
type of gear is widely used in products that are manufac 
tured in mass production quantities. Nearly all American 
cars, al d many of foreign make, use Formate gears for the 


rear axle drive 


FIG. 6. Hypoid geor application, gear and pinion straddle mounted 
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Tooth Bearings of Bevel Gears 

One of the most important factors in the success or failure 
of heavily loaded gear drives is the character and the loca 
tion of the tooth bearing when the gears are under load 
When, because of housing and bearing deflections or slight 
errors in positioning of the gears in assembly, the load be 
comes concentrated at one end of the teeth, early failure of 
the gears is almost sure to result. Since deflections take place 
and since it is not practical to machine and to assemble gear 
boxes without a working tolerance, it is desirable that tooth 
bearings be such that slight errors, or displacements under 
load will not cause the concentration of the load at the 
extreme ends of the teeth 

lo meet this requirement all straight bevel, spiral bevel, 
Zerol, and hypoid gears which are produced on the latest 
Gleason generators have the teeth cut with a localized tooth 
bearing. (See Figures 7 and 8.) Spiral bevel, Zerol, and 
hypoid gears have always been produced with this type of 
tooth bearing, but its application to straight bevels is a com 
paratively recent development 

The degree of localization and the position of the contact 
area on the tooth is controlled readily in the manufacturing 
operations. Thus it is possible to locate the contact area on 
any desired portion of the tooth to compensate for known 
but unavoidable deflections of the assembly under oper 
ating load. Furthermore, allowances can be made in cutting 
for known changes in the tooth bearings as a result of heat 
treatment 
Cutting Machines and Methods—Straight Teeth 

The teeth of straight bevel gears up to approximately 35’ 
pitch diameter for general purpose use and for machine tools 
and other precision applications are cut by the generating 
process. Three sizes of straight bevel generators cover this 
range of work. The generating principles and the type of 
cutting tools used are similar on all three machines 

On these generators, the finish cutting is accomplished by 
two tools mounted in blocks on reciprocating slides which, 
in turn, are mounted on a cradle. During generation, the 


cradle rolls in relation with the work spindle on which the 
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gear blank is mounted. As the tools gear blank r 
together, the tools reciprocate across the face of the ge 
blank in a series of cuts which produces the tooth shay 
At the end of the generating roll the blank is withdra 
from engagement with the tools, and the cradle and wo 
spindle roll back to the starting position for the next toot 
The indexing of the gear blank takes place during the ret 

roll. Fig. 9A and B illustrate the related motion of the blar 


and the tools Fig 10 shows one of the modern strais 


bevel gear generators 


When quantities are not large enough to justify the 
of a roughing machine, the rough cutt operation is pr 
formed on the same machine as the finishing, but in a sep 
rate chucking. During the roughing no generating moti 


is used, the blank being fed straight into the tools 


Several types of roughing tools may be ed in the straig 


bevel gear generators, the simplest being the “V" shape 


tool which is used for gears of 6 1) P ind finer This tvp 


of tool is used for relatively small quantities For moderat 
quantities in the same size range a formed tool known a 
the Gleason “Acruf” tool is preferred since it roughs tl 


teeth much closer to the finished shape than the “V” to 
with a resultant saving in time and tool life in the finishin 
operation 

A third type of roughing tool is used for heavy pitehe 
This is a combination slotting and side tting tool arrange 
in tandem fashion, the side cutting edge following the slot 
ting portion. This tool is known as the Gleason “Tanruf 
tool 


A method of roughing which is used to good advantage o1 


gears having a relatively large number of teeth is the “doubk 
index” method. It is used to greatest advantage on flat gear 


o 


having a face width not exceeding 14 of the cone distanc: 


+ 


FIG. 9A and B. Principle of bevel gear generation 
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By this method two slots are roughed at each indexing, the 


t 
ndex mechanism being arranged for half the number of 


teet | real being roughed 


4 machine specially built for the 


roughing is used when 


antities to be made are mode rately large. Gears ip to 18 


diameter, 4 D.P.. dln face may be roughed to ad 


yg this machine. In appearance and cutting oper 
ti s similar to the generator except that no generating 
otion is available, but it has the advantage of greater 
gidity and operating conveniences for roughing purposes 


' 
The re hing tools which are used in this rougher are the 


same as those used in the generators 

For roughing straight bevel gears up to 14 pitch diam 
ter, + D.P., 2” face, in production quantities, a new type 
f rougher is available which utilizes the combination of a 
otating cutter with a relatively rapid stroke. A dise type 
itter with blades extending radially outward from the center 
s mounted to rotate in a horizontal plane The blank is held 
otionless during the cut, and the slide carrying the cutter 
s moved horizontally parallel to the root line of the gear as 
ie cutter rotates. Very close roughing is obtained by the 


combined effects of the shape of the cutter blades and the 
horizontal motion of the cutter 


+} 


One of the most unique and by far the most rapid method 
f cutting straight bevel gears with conjugate tooth surfaces 
s that known as the Gleason “Revacycle” process. Gears up 
to approximately 10” pitch diameter, 5 D.P., 1” face, are 
finished from the solid, no preliminary roughing being re 
juired. The Revacycle machine (Fig. 11) is primarily a high 
production machine which, in addition to speed has the 
further advantage of producing a gear having the localized 
type of tooth bearing 


The Revacycle process employs a circular cutter with 


blades which project radially outward from the cutter body 
The cutter rotates in a horizontal plane and has a group of 
roughing blades followed by a group of finishing blades which 
are followed by a gap or space for indexing the gear blank 
Che blank is held motionless during the cut, while the rotat 
ng cutter is moved horizontally parallel to the root line of 
the gear being cut The tooth shape Is produced by the com 
bined effect of the motions of the cutter and the shape of the 
cutter blades. This machine may be equipped with an auto 
matic loading device which chucks the blank and removes 
the finished gear, the operator being required only to keep 
the loader magazine filled 


Straight bevel gears which are too large to cut on the 


FIG. 10. Gleason 12” B straight bevel gear generator 


re ting tvpe of gear cutters are cut on the form copying 
gvea ) ‘ Gears up to 192” in diameter may bn 
s process. The larger of this type of machines are 
nbir it ] I acl nes being equ pped to cut spur 

a» » v« i ‘ ‘ 
In the for pving method of cutting, the blank is held 
stationary ri the cut After a tooth has been roughed 


nk is indexed for the next cut. The tool is 
] 


\\ cn nas a Touel 


riding on a former or 


secured to the frame of the machine. The tool has 

it motion to cut the teeth for their full length 

nfeed motion for cutting to the required depth As 

to s fed into depth the roller rides on the template 
ng the required profile shape on the tooth 


Cutting Machines and Methods—Curved Teeth 


Spiral bevel, Zerol, and hvpoid gears are all cut on the 
same ichines and with the same type of cutter. Two types 
chines are i se; one using the rotating face mill type 


} 


f tter with multiple blades, the other, a planing generator 


ciprocating tool, Spiral bevel, Zerol, and 


ears mav be cut on both types of machines 


Gi p te pitch diameter are cut on machines using 
the face mill tvpe of cutter Four sizes of generating ma 
nes cover this range of work using various sizes of cutters 
from 1.1 to 18 n diameter, the size of the cutter depend 
the size of the gear to be cut and the machine on 

it Is ed. Fig. 12 illustrates this type of machine 
l principle, the generating is similar to that used on 
traight bevel a generators, the main difference being in 
the shape and action of the cutting tool. The rotating cutter 
ted a cradle which rolls in a timed relationship 
vith the work spindle on which the gear is mounted. The 


idexing of the blank to bring it into proper position for cut 


th is usually accomplished during the return 


til the next TOO 
roll. The spiral angle and the hand of spiral are controlled 


the cutter relative to the work. When cutting 


by positioning 

hypoid pinions the work head is raised or lowered from the 
center position according to the amount of offset required 

A ro ghing cut and a finishing cut are usually required to 

a gear or pinion from a solid’ blank Generally, the 

roughing cut is made on all the blanks after which the 


roughed blanks are chucked again for the finishing cut 


Relatively flat gears are roughed without generation, using 
i straight infeed of the blank into the cutter. Pinions are 
always roughed using a generating roll as in finishing 


FIG. 11. Gleason No. 8 Revacycle Completing Machine 
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Gears of fine pitch, approximately 12 D.P. and finer, even 
when of precision nature, are often finished in one cut from 
the solid blank. Relatively coarse pitches, often as coarse as 
8 DP... also are finished in one cut from the solid when 
quality requirements and the machinability of the material 
used permit 

All generators tor the production of spiral bevel, Zerol 
and hypoid gears may be used for roughing purposes as well 
as finishing. However, when relatively large quantities of 
gears are to be produced it is economical from the standpoint 
of production time and equipment saving to use roughing 
machines specially built for roughing purposes 

For roughing pinions and gears which require roughing 
with veneration, a rougher Is used whi h will accommodate 
gears up to approximately 16” in diameter depending upon 


spiral angle and cone distance. The roughing is accurate 


very little stock being left for finishing and very often 
pinions which are to have the teeth ground are roughed on 
this machine with no subsequent semi-finishing operation 
being required 

Gears which do not require roughing with generation, up 
to approximately 22”° diameter, are roughed on special gear 
roughing machines which are designed primarily for the rapid 
roughing of relatively flat gears in production quantities No 
generating motion is available on these machines, the teeth 
being formed by the shape of the cutter 

Machines which are built for finish cutting purposes only 
are used to great advantage when production quantities are 
large and when the specifications of the gear are such that 
the Formate shape of tooth can be adopted. These, being 
companion machines to the gear roughers, will also accom 
modate gears up to 22” diameter. The finish cutting on this 
type of machine is an extremely rapid operation. One tooth 
space Is finished in each revolution of the cutter, conse 
quently this method is known as the Gleason “Single Cycle” 
method. This is accomplished by the arrangement of the 
cutting blades in the head. Successive blades are set radially 
beyond the preceding blade in such a way that the cutter 
is in effect a circular broach. A gap between the first and 
the last blade is provided for indexing the work as each tooth 
space is completed. (See Fig. 13.) Thus it is not necessary 
for the cutter to be withdrawn from the cut, the timing 
being so arranged that indexing takes place when the gap 
is in line with the gear face 

The face mill form of cutters which are used in the pro 


duction of spiral, Zerol and hypoid gears are made in two 


FIG. 12. Gleason No. 26 Hypoid Generator 
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general types ( 


integral with the 


serted blade type 


Inserted blade 


slots on the periphery 
eters may be altered 


suitable thickness under 


cutters may be 


means of adjusting w 


is essential to avoid 1 


Several arrangements of the blades 
inserted blade and 
the cutting method used 
with alternate inside 


Finishing cutters may have 


nate inside and 
method used 


To meet varying 
several cutting methods have been de\ 
the teeth of spiral, bevel, Zerol and hyp 
lowing methods are those i 
otherwise noted, it is presun ed that the 
been previously rough cut 

Spread-Blade Method is : 
a tooth space are finished in one 


alternate inside and outside blades whic 


that the correct 


method is generally applies 


the mating pinion being produced by sep 


side of the tooth 


The Spread-Blade Method 
conventional design in moderate and lar 
Fixed-Setting Method 
ting of pinions. Different 


each side of the pinion teeth 


chines are used 


moderate quantities one machine may 
one side of the tooth or 
is changed to cut the 
Fixed-Setting Method have 
depending on the side of the 


Single-Sid Method 
pinion members when the 
small. One side of a tooth is cu 
arranged with alternate 


cutter settings are required for opposite 


FIG. 13. Gleason Single Cycle finishing 


inside and ou 


e the blace 
ire of the ! 
es boiled 
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, 
es of finishir 


f act iracy DV 
Th s accuracy 


the teet] 


sed in both the 
depending o1 


ire always made 


cutting edges 
tside, or alter 


the cutting 


considerations 
ed for finishing 
vear©rs The fol 

n Case, unless 


ind pinion have 


h both sides of 


tter must have 


st be so arranged 
produced This 
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ite cuts on each 


ting gears ol 
antity lots 

ty finish cut 
‘ required for 

tion two ma 
pinion tooth. In 
sed by cutting 
vhich the set up 
rs used for the 


il] nside blades 


shed 
th the gear and 
ry produced are 
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blades. Different 
s of the teeth 
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Dw r Method isa spread blade method of finishing both 


sides of both gear and pinion members of a pair in one cut 
fror the solid blank. It is limited to gears of fine pitch 
12 DP and finer) 


finished with the same setting of the cutter, tooth bearing 


Since both sides of the pinion teeth are 


yntrol is necessarily limited 





FIG. 14. Typical spiral bevel, hypoid and Zerol gear cutters 


Gleason Jobbing System is a simplified economical method 


for cutting miscellaneous gears and pinions of high quality 


in small quantities. By standardizing the pressure angle and 


spiral angle few cutters are required to cut gears and 
pinions of a wide variety The years are cut spread blade 
the pinions one side at a time This method can be used only 
on the Gleason No. 7 and No. 16 Generators 
Large Curved Tooth Gears 

Spiral bevel, Zerol, and hypoid gears up to 100” diameter 
are cut on a planing type generator using a single recipro 
cating tool. The generation of the tooth profile is accom 
plished by means of a relative motion of the blank and the 
cradle carrying the tool slide. The indexing of the work is 
continuous and is in a timed relation with the stroke of the 
tool in such a way that the tool cuts on a different tooth at 
each stroke. Very accurate tooth spacing and uniformity of 
tooth profile are obtained through the use of this method 

The rough and finish cutting operations are performed on 
the same machine, but with a different tool. Several types 
of roughing tools are used, the type depending on the pitch 
For pitches up to 2 D.P., a corrugated type of “V” 


used for roughing the tooth space This is followed by a 


tool Is 


semi-finish cut and a finish cut on each side of the tooth 
Heavier pitches are first roughed with a slotting tool fol 
lowed by a rough cut with a corrugated “V” tool 


END OF PART ONE, Mr. Hessler’s article. PART TWO wi 
\ the February issue, THE Too. ENGINEER 





Gear Shaving and Checking 
By R. 8S. Drummond 


[HE AUTOMOTIVE INDUSTRY was first to recognize the need 
for silent gear trains, especially for transmissions, rear axle 
and timing gears. Following the pioneering in the automo 
tive industry, other branches of industry became gear noise 
conscious and silent gear trains began to be used on sta 
tionary power transmissions, speed reducers, Diesel engines, 
machine tools, and other equipment 

Several factors contribute to noise even in properly de 
signed gears. Chief among these are errors in index, helical 


angle, tooth profile, eccentricity and rough tooth surfaces 


Such errors not only cause noisy operation but limit the 


strength and, therefore, the service life of the gears 
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FIRE DISTORTION 


( omparativelv tew newlv-cut gears have accurate tooth 
T¢ smoot tooth surfaces. Furthermore, the action of 
the hob or shaper tool cold works the surface metal of the 
teet A ( results in unequal internal strains In a recent 

estigatiu ror example gears were selected from lots 
finished by lifferent types of tools, different feeds, speeds, 

é of « tool pressures. The result of this investi 
gation showed a variation of several hundred per cent in the 
amount of cold work produced by the various machining 


mie t} mis COTS ered Of the years mm question, one sample 


whicl wma beet piven a normal roughing cut showed seven 
teen “points” of distortion. When a similar sample, finished 
with a normal finishing cut, was examined, it showed only 


seven points because a great deal of the highly strained 


surface metal had been removed in the finishing operation 
\ third specimen, rough and finish cut and then given 
a final | oO] speed shaving cut showed only two points of 
distortior ) te a difference' 





R. S. Drummond was graduated 
from Lehigh University in 1906. 
Later, joining the Gear Grind- 
ing Machinery Co., he spent 10 
years in charge of manufacture 
and sales, then, in °29 organized 
the National Broach & Machine 
Co. Starting in the gear business 





in its infancy, Mr. Drummond 
has developed a number of modern methods of 
gear manufacture, including shaving, grinding and 
lapping. Author of numerous articles on gear 
processing, he has been a force in promoting the 


success of gearing. 














] 


Any obbing or shaping operation, rough or semifinish, 


leaves the s face metal work hardened, and this surface 


Red Ring’ Model GCi-12” Heavy Duty Ultra Precision Gear Shav 
na Machine 
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metal t ‘ emoved by very fhne finishing cuts at a 


mum to re re if fire distortion 1s to be conquered 
When expe ‘ cold worked, gears are hardened, these 
trains are eleased and unpredictable distortion results 
the initial errors may be greatly increased 
Lapping ch a gear, after hardening, may correct the 
rccumulated errors, but, such errors may be of a magnitude 
to preclude the e of the lapping operation If so, a costly, 
time-consut inding Operation Is necessary And grind 
ng is not only slow and costly, but the high temperatures 


venerated at the point ol wheel contact, regardless of the 
umount of coolant used, are very apt to cause microscopi 
cracks 
A METHOD FOR CORRECTION 

If tooth for 


rected in the green” gear, and if the residual strains 


in the tooth surface 


eccentricity and tooth roughness are cor 
resulting from cold work are eliminated, fire distortion 
becomes practica ly predictable and may be compensated 
for. Thus, the gear as it comes out of the quench is highly 
accurate dimensionally and has good smooth tooth surfaces 
As a rule, such gears, are quiet in operation 

Phat is the purpose of Rotary Crossed Axes Gear Shav 
ing.” This is a metal cutting operation in gear tooth finishing 
which removes fine hair-like chips with very little pressure 
between cutter and gear tooth. Contact pressure and depth 
of cut are so small that cold work is avoided; thus, the 
superstres ed surface metal left by the hob or shaper tool 
is removed and at the same time errors in tooth form and 
tooth roughness are corrected 
ROTARY CROSSED AXES GEAR SHAVING 

In crossed axes shaving the work gear, or workpiece, is 
rotated under only slight pressure with a special cutter 
or tool in the form of a gashed helical gear, both the work 
gear and the itter have different helical angles 

The angle made by their axes in the machine set-up is 
qual to the difference in their helical angles—normally 
from 10 to 15 degrees—although this range may be extended 
on both sides of the limits given. For open gears, the cutter 
is normally mounted with its center over the intersection 
of the axes of the two shafts, while for shoulder gear shaving 
the intersection of the two shafts is near the edge of the 
utter The cut caused by the crossed axes compensates for 
the variation in sliding action due to the involute roll. As 
gear and cutter tooth are brought together, cutting continues 
toward the pitch line up to the center point and in the 
reverse direction as they pass that point and separate. Thus, 
uniform cutting is assured over the entire tooth profile 


*In tl paper, Red Ring Rotary Crossed Axes Gear Shaving 
lipment n 1\ufactured by the National Broach & Machine Com- 


Sh 


Shaving Spline Shaft on Red Ring Gear Shaving Machine 
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Cutting can be rapidly increased by increasing the angle 
between the axes, but doing this tends t icrince guiding 
action as it reduces the width of the t zone. Cor 
versely, guiding action can be increas« reducing the 
angle between the axes, but this rapidly reduces the freedon 
of cutting until, at zero angle, cutting is replaced entirely 


by burnishing 


f 
s 


The real value in 
the axes is the limiting of the 
contact pressure required in 
cutting and the accurate guid 
ing of the cutting edges of the 
gashed tool. And, because it 
is essential that contact pres 


sures be constant if one is t 


eliminate index or eccentricit) 
errors, we have employed pos 
itive mechanical means, in 





preference to hydraulic, to rs 
sure pressure contact. Due to * 
a certain flexibility of fluid ji 

systems, there is always the 


possibility that the cutter may 


; Red Ring ir Shaving Cutter 

ride up and down with th 
inequalities of the workpiec« 
as it rotates. The profile of the work g ts helix angle 
index and eccentri ity are determine olely by those 
corresponding elements of the gashed « ( ind the machine 
being used. As in diamond boring, cutté eed is high (as 
much as 400 surface feet per minute) and feed fine, witl 
the tool restricted to a small, definite e contact. Thus 
very little heat is generated—as evidenced by the color of 
the chips with practically no residual strains due to cold 
work. At the same time, no hair-lins icks in the tooth 
surface occur—and cracks are always ! cive to fatigue 
failures 
THE GOVERNMENT CHANGES SPECIFICATIONS 

Before the development of gear sha ell-made ma 
chine tool gears were carburized, afte eing cut, then 


hardened and finish ground. It was, therefore, natural for 


the Government to specify that procedure for all gears used 

on Ordnance machines and other Government equipment 
When the gear shaving process appeare the automotive 

industry —always alert for means to nh ove products or 


reduce the cost of making them begal estigate this 
new method of gear finishing 

Several advantageous things about shaving process 
were discovered which finall, led to its option First of 
all, it was considerably less expensive than grinding, and 
more accurate. It was also very much faster. It produced 
a tooth free from the characteristic grinding “flats” and 
it did not produce those microscope heat cracks in the 
tooth surface which, ultimately, hasten fatigue failures in 
highly stressed gears. And these are portant consider 
ations, especially on truck and bus transmission gears The 
shaving process also provided the automotive engineers 
with a way to finish cluster and shoulders gears, of varying 
diameter, and so closely positioned that practically, they 
cannot be ground. 


In step with modern metallurgical a1 


manufacturing 
methods, modern aircraft engine designers, have designed 
reduction units for minimum weight and maximum com 
pactness, using cluster gears and light gears with thin webs 
—the worst possible type of construction for gears being 
carburized and hardened. And when war production started, 
the Government aircraft gear specifications were exactly 
as they had been for a long time. Gears had to be carburized, 
hardened and ground, and this included even the softer (not 


over 35 Rockwell C) oil pump gears 
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One manufacturer of aircraft gears, howeve had pre 
viously sed the shaving and lapping process and got per 
ISSIOI to shave ‘and lap cluster gears vill the proper 
mechanics and tools in the heat treatments, distortion uu 
these parts Is held at a minimum and the necessary modi 
cations made im the shaving tools to produce the desired 
results which could not prac Lid ally be vTO ind because of 


heir close proximity. Next, this manufacturer applied the 
to other gears and proved beyond all 
ld be held 


by the shaving process, as Dy grinding and withou the 


process 


reasonable doubt that the same tolerances cou 


disadvantages of the latter. It happened, that there was 
a high percentage of rejections of ground gears, due to 
rinding crac ks, and in the face of this irrefutable evidencs 
Government specifications for aircraft gears were changed 


years were used 


to permit shaving. During the war, shaved 


. } ! 
for military aircraft, torpedoes, tanks, and trucks detectin 


and sighting mechanisms, and ship propulsion gears 


THE ELLIPTOID GEAR TOOTH FORM 


[The teeth of a set of mating gears, as laid out on the 
lrafting board, are represented by straight parallel lines or 
the ideal condition for operalion—a condition, however 
vhich is never attained in the actual machine assembly 
Regardless of how carefully these gears are cut and heat 
treated, the mating teeth will not be parallel, except by 
accident and then only through a limited load range 


The actual contact of mating teeth is influenced by the 


} t 


characteristics of the gear housing, shafts, and bearings 


which support the gears, and by the characteristics of the 
ears themselves. Contact is also influenced by the accu 
mulated dimensional errors of the gear teeth and all support 
ng elements, as well as by the necessary and accidental 
clearances in the supporting parts. Consequently, it is 


virtually impossible to achieve or maintain the parallelism 


; 


of gear tooth contact visioned DY the designer. If, by chance 


perfect parallelism is achieved at some specific load it is 
entirely lost as soon as the load is changed because the 


; 


curve of deflection of supporting parts is not a straight line 


Red Ring’ Model GLG-8 Gear Lapping Machine 


‘ es ‘ s SUALLV ¢ cel ited at one end 
< the Vv here ton stre yy s east ind the tootl 
s erable to fa 
The | i ot ts riz if sectio ar 
ts ‘ tile ( f \ rite ne sectio { 0 ! i 
rat ‘ { +} 
te its ‘ : ‘ il sp ren Oo is sides 
t i es ( st il alle \ simila sect 
ea r the te th +} mner at the ends than it is at thre ente 
, , 
‘ “ e max thickness is desire 
; } ; 
Usually .000 Tr The oft face width per side ts suthcien 
, , 
| s is W vitl the customary illowable nuts of Om 


Bea practice for the conventional tooth Tn the Ellipto 


oth. howeve end thickness is alwavs less than it Is at ans 
ne ™ t ‘ the toot! thus providin a positive sal 


1 hie EK] iptoid tootl also has a vertical profile with a plus 
vature of WOO to UO it the piteh tine to accommo 
date defiectior ind tip interference between mating gears 
Che involute at each end of the gear is modified by a fall-off 


; ; 


or low curve to further avoid tip contact 


Where formerly an error of .0005” in parallelism—eithet 


t hand or left hand was allowed in spur gears, It Is now 
ecognized that it is more Important to have a plus curva 
ture on the surface at the center of contact. thus avoidin: 
end bearin It has also been determined that. in normal 


transmission gears, a OOS rounding of the face of the veal 


removes 95 of all possible end bearing 
PRODUCED ON THE SHAVING MACHINE 
The Elliptoid tooth form is applicable to both spur and 
helical gears and 1s readily produced on Shaving Machines 
by rocking the work table as it is reciprocated, This rocking 
ises the cutter teeth to sink deeper into the work gear 


teeth at their ends than it does in the middle, thus thinning 
the teetl Dp ogressively toward their ends. Both the pont 
of maximum tooth thickness and the amount of crown are 


readily controlled 


Red Ring’ Lead Tester and Tooth Spacing Checker 
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Another important use of shaving is the shaving of in 
volute spline sto attain high accuracy and exceptional finish 
Even internal splines may be shaved if the inside diameter 
is sufficiently large. Finish shaving of splines eliminates the 
long costly grinding operation otherwise necessary where 
high accuracy and exce ptional finish are required 


SOUND TESTING OF GEARS 


We can never be sure that a pair of mating gears, when 
run together, will not produce objectionable noises until they 


are run under varying degrees of load. If they are installed 
in the final assembly and then prove too notsy, the assembly 
must be torn down and the gears corrected or a new set 
installed. That is a costly, time-consuming operation but 
one that may be avoided by testing for noise before the gears 
are assembled 

The Red Ring Gear Sound Tester, a very practical tool for 
both produ tion shop and tool room, is built for the purpose 
of studying the operation of gear sets at various speeds and 
loads without other sound interference. It not only elimi 
nates other sound interference but it concentrates and 
amplifies gear noise by reason of the specially designed 
accoustical sound box and horn The amplification is 
approximately 50 times. Consequently, the Sound Tester 
may be used anywhere in a busy shop. No special sound 
proof room is needed 

The efficiency of this machine in excluding all other sounds 
is demonstrated by the ability of the inspector to hear the 
echo of the blood pulsations in his own ear when held to the 
mouth of the horn. The horn directs the whole volume of 
any sound within the test box directly to the inspector’s ear 

Every gear set in operation has a characteristic tone and 
volume of sound. Some tones are more objectionable than 
others and volume covers a wide range; however, volume 
alone is not conclusive in an inspection of this kind. It’s 
the combination of volume and tone that determines whether 
or not a pair of gears is satisfactory or not 

The experienced inspector can tell by the character of the 
sound produced by varying the load and speed of rotation 
what gear characteristics are in error. This test is, in effect, 


Red Ring’ Model GSC-10” Gear Speeder 








a quick diagnosis which saves mucl [ g and expe 
menting 


CHECKING GEAR DIMENSIONS 


No one will deny th: necessity for some ! ins of checking 
the dimensional characteristics of an important gear at inter 
vals during production and before assembly. On high pro 
duction operations, it is essential that nal checking 
be done quickly and accurately. And it is highly desirabk 
that the checking instruments be such that skilled met 
be able to use them effectively 

In our belief, no other gear checking eq yment so closely 
meets these specifications as does the Red Ring Universa 
Gear Checker. This unit is fundamenta simple, both h 
construction and operation. It is accurate without being 
delicate, and it retains its accuracy. It is easy to set up an 
fast in action. Any shop man familia th gears cai 


handle it 





Red Ring'’ Combination Lead Comparator and Gear Tester 
Essentially, the Universal Gear Check consists of a 
heavily-ribbed surface plate table finished to the accuracy 
of a toolmaker’s flat with two acurat« ened slots at 
right angles; a head- and tailstock for ho g the work gear, 


and one or more measuring heads 
Head- and tailstock occupy the transverse slot on the 
table, and can be moved laterally within the capacity of 


the machine for work of various lengths The slot at right 


angles to this is used for the measuring heads, the head 
being positioned according to the diameter f the veal being 


checked 

The axis of each measuring head spindle is parallel with 
the table surface and in the plane of the axis of head- and 
tailstock centers. There are two basic measuring heads, one 
for index error and the other for errors helical angle, 
wobble, eccentricity and tooth parallelism, others for addi- 
tional measurements. 

The instrument above described, by using the several 
heads provided, checks index, helix angle and wobble, 
eccentricity, tooth size and lead of spur and helical gears 
It also checks parallelism of spur gear teeth and splines, and 
the amount of crown on Elliptoid teeth, both spur and 
helical. Another instrument is available which checks index 


and eccentricity of internal gears 





End of first installment. This Symposium 
on Gears will be continued in the Febru- 
ary issue. the TOOL ENGINEER. 
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sectional Carbide Nibs 


Vew method provides for higher mold pressures 


and effects marked operating economies 


As RECENTLY established after six years of experiments into 
ve branch of powder metall rgy at Fuirth-Sterling Steel 
(on pany Mi Keesport, Pa produc tion records ac hieved by 
sintered carbide tools may now he dupheated by sectional 


carbide nib molds. Firth-Sterling, said to be the largest pro 


of such preformed nibs, also 


try 


ducer to date in this coun 

yrroduces the steel casings and shanks for the molds and 

‘rs. Carbide Die & Mold Co., Pittsburgh, is the first 

and only reported fabricator of the finished nibs and molds 
William J 


Firth-Sterling, who has compiled the results achieved by the 


Loach, superintendent of sintered metals at 


revolutionary new molds in test installations operating in a 
group of key industrial plants, affirms that the sectional nibs 
have produced per grind from seven to ten times the number 
of compresses possible with steel molds They are said to 
have equalled or surpassed the production of solid carbide 
nib molds, and, in addition, may be recut, with the produc 
tion after each re-cutting being equal to the production of 
+] 


e origina! mold 





Preformed sectional sintered carbide nibs originated by Firth Sterling 


Steel Company 


In announcing the commercial availability of such molds 
Mr. Loach specifically cited the case history of a plant en 
The tool 


steel molds, originally used, operated in connection with hy 


gaged in pressing tungsten-silver electrical contacts 


draulic presses exerting a pres 
When 
1S set D 


p proved inadequate 


sure +) tons p.s.l 


to produce points tense enough 
oO reduce 


ning, and when 
such molds had to be dis 
carded atte 12.000 or tewer 
compresses, it was decided to 


shift to sectional carbide nibs 


and art tipped plunger 
Simultaneously, the manufac 


turer stepped up the pressure 


from 40 tons to 60 tons. then. 


Hand lapping the mold with 


jiamond powder 
oO an inprecedented 70 tons 

After 27,000 compresses had been achieved with the new 
set-up, the copper brazing holding the carbide tip to the 
steel plunger failed. With a redesigned plunger of solid car 
bide, shrink-fitted into the steel shank, 


in service from 27.000 to 124.000 units, at which time it was 


examined 


; 


Wear was less than .001 inch. The pl 


hen redressed, .008 inch being removed from its head 
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the mold continued 
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Photos by Courtesy of Firth-Sterling 


Stee! Co., McKeesport, Pa 
Gr 1g f the sectional nib to 
exact size is done with a diamond 
wlio surface arinder 


nee As the re-cutting 
ed to be not only 
ai Dut ec nomical, spect 


est applications to date have 


tron s( to sectional 
follows the persistent 
Vatiol tt t a sharp COT 
i sol ad nib. s ibiected to 
oubles, triples or further 
lies the stress depending 
the angle and sharpness 


t { old ‘te yorn tess tha OOL inch, and 

t permitted on these ¢ ectrical contacts ts 

gineer ol he job estimated that the mold 

i rood to S00 000 compresses before re-cutting 

eCCOTIE ecessary and since the estimated number of 

DASCE ‘ the amount otf carbice stock in thre nibs 

te to be five, a production of 2,500,000 units may 

ted ring the complete life of the mold 

al perating test runs 
new tVie molds in 
plants, indicate produc 


ns of OOOO pieces per 
te to twelve re-cuts 


practical in many 


ning the amount 





K ll tie original sin 


1 


Ss in such 


carbide I Fitting plunger to the mold 
is determined by the Tolerance is .0003 on each side 
vated production 

sectional nibs in existence are made of Firthite of a 


ss determined by t he metal powder to he compressed 


covered the following 


red metals: carbon, brass, bronze, copper, iron, tung 
ind tungsten-silver. A substantial number of the new 
olds also are being used in connection with pellet 
s tor ct ressing pharmaceutical powders 


sion of Firth-Sterling to 


carners | miecT repeated 





higt local stresses at 
rs caused tatigue 
icking and chip 
in. neat ne of solid wile Checking the mold with gages 
TLE POss ble by hand, 
vas practical. By comparison, the lapped seams in 
ctional nibs achieved “controlled” cracks compara 


free of trouble and insuring full life for the mold, and 


make it 


beheved that sectional nibs will eventually 
le for ne ser to finish his own molds 


(1s i set ol al nib mold also may he re-cutl to larger 


the limits of the nib diameter. This salvaging of 
ils. coml ed with sav 
the re-cutting process 
S « ‘ ol costs to 
t t i the ong 
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The $64 Question: 


In which your knotty problems are referred to 19,000 reader 


The Answers: 


The following “il vers are in response to a question, by 
Walter Dimitruk, which appeared in November issue, TH 


loot ENGINEER 


Pechnical Editor, Tue Toot ENGINEER 


I submit an answer to the question by Mr. Dimitruk 
He states Is there any other way, without reaming with 
a tapered reamet _ of getting a tapered hole 7” long 


as per sketch, .500 dia. on small end and .800 on large end 
He states that the compound slide of an ordinary lathe 
is too short for boring a tapered hole that long. The method 


proposed must be Inexpensive ” 


For my solution no. special tools are needed. | would chuck 
the piece in a lathe, holding it not more than 1” at the end, 
with a steady-rest at the other end for support. I would 


bore a .500 hole clear through with a boring tool mounted 


—" " | 


— ; SPRING DOG 


aera 


LATHE 006 WORKPIECE 


{Zl +t_.— f Pz | 











heal Boring ToL <4 


q BELL CENTER | 
FACE PLATE STEADY REST | 





firmly on the carriage. The tool shor 
position, when I would move the steady 
until that end had been moved exa 
be accomplished in three or four easy 


leave a tapered hole .800 at one end ar 


A similar solution is offered by Walt 
Chapter, who illustrates his answer. He 
question drill a “46 hole with the pa 
set off center and run through with 
lathe.” 

And, another 
Dear Sir: 

With regard to Mr. Dimitruk’s quest 
answers: 

l Loosen headstor k hold down bolts 
from Vee way, onto parallels. Slew head 
angle by indicating a sine bar, and pr 
you would a straight one 

2. Step drill hole with several drills 
part of stock. Turn a piece of drill rod t 
a couple of grooves in it, back it off 
harden, draw and ream hol 

George H 
Detroit ¢ 

And, terse but pat 

Bore hole using standard taper atta 
turret lathe 





Contributed 


Semi-Automatic 


MANY SINGLE point thread grinders can now be converted 
to multi-ribbed wheel work by means of a new Semi-Auto 
matic Diamond Dresser made by The Sheffield Corporation 
of Dayton, Ohio 


The advantage of having more than one rib on a grinding 








“consultants” 


4.8.7 EF 
finder, Detroit 


In regard te 


on center, ther 


an ordinary 


ne re are tw 


raise headstock 
nd to correct 


) bore hole as 


emove greater 
rrect taper, cut 


an alr grinder 


Pe ee 
nt on engine or 
ter, AS.TI 


Diamond Dresser 


wheel has long been recognized but the 
prevented its w idespread usage. In single 
grinding, the one rib must bear the ent 
load is divided among all the ribs of 
wheel. Therefore, the ribs retain their f 
quent wheel dressing is required and n 
duced per dressing 

The difference between the two type 
from the standpoint of faster product 
by comparing their effective grinding 
rib of a 13” diameter wheel has an eff 


long. The same diameter wheel, with 


as many as 10 ribs of a 20 pitch threa 


The effective grinding surface would 
lineal inches of thread forn 


The Sheffield dresser is mounted betwee1 


grinder and is actuated by the driving pi 


A precision ground cam, for the require 
upon an accurately ground and lapped 

the movement of a suitable diamond 
movement of the diamond, in conjuncti 
lateral motion imparted by the leadser 

sired wheel profiling action 


sing problem has 


; 
' 


or single rib 


oad, whereas the 


multi-grooved 


I nger, less fre 


parts can be pro 


rinding W heels, 
be visualized 


ces. The single 


ve surtace 49.8 


face, may have 


ormed upon it 


erefore be 408.5 


centers of the 


on the face plate 


pitch, is mounted 


] 


ndle and controls 
he reciprocating 
with the uniform 


ilts in the de 
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Induction Heating for Brazing* 


\ RECENT INSTALLATION Ol Induction Heating at the Reed This is be se power input, to a magnet material, ts 
Roller Bit Company of Houston, Texas, brazes alloy too ‘ t { n to a non-magnetic material with the 
tips onto single point tools in a fraction of the time former! Sal \ lensit' Nlost of the heat put into the carbide 
required with acetylene gas tor hes \ great I mber ol tit st on from the steel tool through the silver 
tools are required at the plant where product stock hard . 
. . Qr — ] 7 } ] . 7 

ness 1s approximately 350 Brinnell and the tools break « A. y about one inch of the tool is in the coil. all of the 
lull from wear. With acetylene brazing, the tool tip was ‘ s concentrated in a small volume in a very short 
verheated and several minutes were required to braze each ' This s the shank temperature to about 1400°} 
piece. They can now be brazed on a 14%” x 14” tool—the ) seconds or less on one end. leaving the other end cool 
largest used in about 30 seconds using induction heating eng 9 to 1] e with the bare hands 
N t only Is brazing speeded Ip but tool life Is Improved 1 } , 1 

ny . bid I sl ? Che work coil for this job was designed to handle several 
since the carbide tip and the soft steel shank are heated e ‘ , . 

P sizes Oo OOS WV out ad isting the R. F. Generator or chang 
at different rates and the tip does not reach the same tem . " 
: t ng the work coils. This was accomplished by designing two 

perature as the shank mee 

. ct s, one consisting of six turns of one eighth inch coppel 
Brazing tips to single point tool shanks and removing of those that have t ) ~~ x mm the mside square, and connecting them in 
been dulled by wear is done in thirty seconds or less with a standard series. With both of these coils connected to the generator 


10KW, 450KC R.F. generator. Joining is done on a production basis 


s, all sizes of tools could be heate ‘thod 
since it is necessary to sort the various sizes of shanks P f tools could be heated, this method 


r to handle several sizes of tools without 


res 
A safety feature of the Tuned Plate-( oupled Grid oscil 
d in the generator is the grounding of one 
side of the work coil, thus putting it at a comparatively low 
voltage above ground This is possible since most of the 
voltage is across the tank coil. The R. F. Generator used is 


1 ten kilowatt, 450 kiloeyele set, with power supply 


140 volts phase, 60 cycle. Control is by means of a “start 

stop” button mounted on the face of the cabinet 
After installation and tune up, an inexperienced operator 
no a thie ty working with the generator and Was soon 


very proficient in its use, both for brazing on new tips and 


removing those dulled by wear. As a result, the plant has 
exp enced » tool shortage and one bottleneck in produc 
} 
( \ is LITORKE 
< by T \. Verno ind | F Ada 
W e Ele ( i ! H tor Texa 





Contributed 
Spectacular Results with Cemented Carbide Bearings 


SLEEVE-TYPE BEARINGS, made of solid cemented carbide run lo overcome this, a set of Carboloy cemented carbice 
ning against solid cemented carbide in place of the standard combination thrust and radial load sleeve bearings, with 
ball bearings, on Dumore “toolpost” grinders made it pos conical bearing surfaces was installed at each end of the 
sible for Carboloy Company, Inc., Detroit, to use thes shaft. The inner half of the bearing—of Grade 44A Carboloy 
grinders under what, ordinarily, would have been heavy vhich is widely used for drill jig bushings, lathe centers, et 
overloads for the steel bearings. Under these conditions, the attached to the shaft with Woodruff keys The surfaces 
Carboloy bearings not only virtually eliminated all main of these inner bearing members are grooved for lubrication 
tenance but resulted in a fifty-fold increased bearing life The stationary outer bearing members are of Grade 78B 

The grinders are used at the Carboloy plant for the pro Carboloy, which is particularly tough as well as wear re 
duction grinding of internal and external surfaces of carbide t. The conical bearing surfaces take the bearing load, 
die nibs. Diamond wheels are used, and the necessary wheel hile the cylindrical portions may have a running clearance 
pressure is about ten times of from 0.0005” to 0.0008". Bearing surfaces are lubricated 


that used with ordinary abra 1 mixture of kerosene and collodial graphite, which is 


sive wheels. This resulted in ipplied by putting a few drops into a small cup. The lubri 


conside rable overload on the ant rea hes the be arings through wit ks 


standard ball bearings of the Subjected to the same service as the conventional bear 


Dumore spindle, which ran continuous operation throughout two eight-hour shifts 


accurately for about a week per day) the carbide to carbide bearings have been in oper 


and then showed signs of ition for more than two years, with only about 0.00004” of 
wear. The shaft developed me. Thus, it is estimated that under such con 


play which rapidly grew worse tions they will outlast the hardened steel ball bearings 





until the machines had to be more than 50 to 1. Only four-millionths of an inch wear in 
shut down and new ball bear two years’ service has occurred under conditions which 
ings installed caused standard ball bearings to wear out in a“ week or two 
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Ky Guy M. Shingledecker 


Stamping Electrical Steels 





The stamping oj electric steel laminations has been 
a pe rennia he ada he ss i Mass production Because 
of their nature as abrasives these steels have been 
particular ly severe on dies. In view of this, methods 
and dies developed by Allegheny-Ludlum Steel Corpo 
ration should be of especial interest to all who are 


engaged in the processing o} these steels 


Ed 











A propuct can be no better than the tools used to make 
it 

Experience yained in the production of electrical steel 
laminations for use in motors and transformers indicates 
that this maxim is particularly applicable to stamping this 
unusual type of steel 

While the customer is primarily interested in magnetic per 
formance and accuracy in dimensions, many factors must be 
watched in order to obtain the desired degree of perform 
ance. The first step, of course, is the selection of the proper 
type of steel. This involves deciding not only on the mate 
rial, which after annealing will have the desired electrical 
characteristics, but on the steel that will have satisfactory 
stamping qualities for economical production, and in most 
cases, upon a steel which may have its electrical character 
istics improved by annealing subsequent to stamping 

From the standpoint of the producer of the laminations, 
the major factors are minimum scrap loss and long die life 
Dies are expensive and their life often is uncertain so that 
this is not only a major consideration to the producer, but 
may be a highly variable factor in estimating costs of any 
type of production requiring large numbers of laminations 

A die which costs $5,000 represents a cost of only 1/10 of 
a cent per piece if it lasts for 5,000,000 pieces. But if the 
die fails at half a million pieces, the die cost is le per piece 
10 times as much 

The experience of Allegheny Ludlum in the field of achiey 
ing long die life and accuracy is of particular interest due to 
the fact that, in addition to producing the specialized steel 


BELOW. Checking with an electro-limit gage, the measurements of ‘pie 
sections’ for a sectional type die 


RIGHT. One of many storage racks for Allegheny Ludlum laminations 
dies 
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Prescision in both presses and dies 
essential to securing long die lif. 
and accuracy in producing moto) 
and transformer laminations 


needed in this field, it also produces la 


made fror 


its own electrical sheet and st: p trom di vhich are made 
from its own tool steel. A factor of spe terest to reader 
of THe Toot ENGINEER is that after t right electrica 
steels and the right tool steels for the Lie ire selected the 
design and accuracy of the presses and the es become Vita 


to production costs 





Guy M. Shingledecker, Manager 
of the Fabrication Division of the 
Allegheny Ludlum Steel Corpo- 
ration, Brackenridge, Pa., has 
been active in this division for 
the past fifteen years. Previously, 
for many years, he was con- 


nected with the manufacture of 





the company’s various steels. He 
is a member of Pittsburgh Chapter, the A.S.T.E. 








Since minimum burr height, as well as accuracy in dimen 
sions, Is essential to the customer, great care must be used 
in the determination of clearances betwee! nches and dies 


A slight variation in thickness or hardness of material being 


used can make material satisfactorily workable or unwork 
able with a given die clearance. This makes it essential, once 
the type of material has been selected, that punches and dies 
be made within close tolerances in order to produce stamp 
ings with a minimum burr and thus rejections. An 
accuracy of plus or minus .0001 inches is the tolerance used 
on most types of dies as made in the Allegheny Ludlum shop 


The following clearances on each side of punches are rec 


ommended for various types of electrical steel 

No. 29 No. 26 No. 24 No. 22 
Grade o} Steel Crauge Graug Crauge Gauge 
Transformer Grades 0007 QO085 0010 
Dynamo Special 0007 OOO85 0010 
Dynamo 0006 00075 0009 
Electrical 0005 00075 0009 OO15S 
Armature 0005” 00065 0008” 0015 
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For lowest die costs per pound of finished laminations, | 


as been found desirable to maintain the following burr in 


spect ) limits as a Dasis of the best die g inding practice 
Gauge Burr Limit 
No. 29 O02 
No. 26 0025 
No. 24 008 


No. 22 0035 
This procedure will result i! less die steel removal per 


iT 


Ind ana 


ie longest possible ae life, while pre ducing the 
highest q iality of magnetic core laminations 

Phe great loss involved In the breaking ot a solid cle 
which requires the building of an entirely new init has been 
he practice of using dies 


built ip in sections The complex geometry of some ol t} 


responsible for the adoption of t 
i¢ 


parts to be fabricated also make it necessary that some dies 


he built in sections in order to fa ilitate grinding 


Under the system of using sectional dies, any breakage 
may be repaired by the insertion of a new section without 
the necessity of making an entirely new die. Spare parts for 
extremely complex sections can be made in advance and 
stocked so that the damage to any die can be repaired in a 

Inimum of time The building of such dies obviously is 
costly, but the savings resulting from the ability to repair 


damaged dies makes the initial cost worth while 


Lae 





ABOVE. Standard 25 Ton Press for producing transformer laminations 
E & | Type) from alloy coil. Die is sectional progressive style, using 
Huron Die Steel on all cutting edges—hardened to 62-64 Rockwell “'C 

to resist wear 

BELOW. A section of the Allegheny Ludlum tool room where soft oper 
ations are performed in the construction of sectional dies. Following 
cutting off, shaping, milling, drilling and bench work, die sections move 
to the hardening room, thence to the grinding room where the intricate 
die assemblies receive the final touches of precision. 


—~ TR m 
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| production of sectional dies requires a tool department 


t and with tcol makers trained to 


Vil the nines eq pmen 
rk ft extremely close tolerances The close tolerances 


cessary to produce parts sufficiently exact cannot be 


eved by ordinary grinding equipment. The practice in 

the t vom of the Allegheny Ludlum die shop is to buy 
the best equl] ent available and in most cases recondition 
he machine before putting it into operation. This rebuild 
g ves painstak hand scraping of ways and special 


earings to a degree of accuracy necessary to 
turn out work with tolerances of plus or minus .0001 inches 


In addition to the usual gauges and instruments, optical 


omparators are re red giving a magnification of 50 to one 
n order to check complex die contours 

Most ot the grinding mac hines are provided with MmAagnecic 
chucks, and magnetic jigs are used for positioning parts 
whi must be round to spec ial angles 

Since the best die, punching a steel with ideal stamping 
qua ties, can be ruined on a defective press, special care 
must be given to press room equipment. The best presses 
ivailable are used. Allegheny Ludlum follows a practice in 


; Y te } , 


yresses similar to that on its grinding equip 


ment. When a new press is bought, it usually is torn down 
and rebuilt. Some parts are chromium plated to minimize 
wear and all bearings are specially fitted to insure perfect 
accuracy and long life 

A systemati program of Inspection and maintenance ts 
followed on all press equipment. This keeps a crew of main 
tenance men constantly busy checking and repairing the 
presses 

Progressive dies are used for most jobs. These dies consist 
of a number of stations where such punching operations as 
piercing, allotting and blanking are performed in sequence 
In the case of a typical rotor and stator die, the sequence is 
as follows: Pierce rotor, blank 
rotor and trim air gap, slot 
stator, and blank stator. This 


type of die produces lamina 


tions suitable for automatic 
stacking and perfect alignment 
from the press which saves 
labor and money in compari 
son to the compound method 
LEFT. Stages in making ‘no scrap 
transformer laminations. Coiled strip 
is exact width of finished lamina 
tions. In first operation holes are 


punched; in second ‘'l"’ sections are 








blanked; in third “E’ sections are 
blanked 





BELOW. Apparatus developed by Allegheny Ludium for measuring core 
loss and exciting current, in testing stator laminations 
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The complex structure of a typical sectional 4-stage progressive lamina 


Sectional con 
struction of dies calls for exacting workmanship, but adds to die life 


tions die, for operation in high speed automatic presses 
and maintenance of production by permitting quick replacement of one 


or several ‘‘Die-sections’’ in case failure occurs 


One interesting operation ts the production of “No se rap 


laminations. These usually consist of “E” and 


| hey 


terial economy and electrical performance. The only loss in 


transformer 
“I” shapes are designed to secure both maximum ma 
the material is due to the holes and the best electrical per 


formance is obtained by having most of the section in the 


direction of rolling 
The holes are punched from the strip at the first station 
The “I” then blanked out 
of the “E” The “E” 
KE” and pieces are produced with each stroke of 


the press. It is pertinent to note that the economy in mate 


pieces are forming the windows 


pieces are then blanked. Two 


pie es 


two |" 


rial is effected by making the length of the “ 
the length of the “E” 


tions are inspected, stacked and wired together in 


: pieces twice 
windows. After punching, the lamina 
prepara 
tion for annealing. Annealing of most types of steel is per 


formed in electric furnaces under controlled atmospheres 


Proper temperature recording equipment is essential for 
correct annealing 

The annealing of high permeability nickel alloys is con 
ducted under dry hydrogen at high temperatures and with 
the use of suitable inert material between the laminations 
to keep them from fusing together Equipment and control 
of this annealing process are so complex and delicate that the 
company recommends that users of this type of steel fo: 
stamping do not attempt annealing themselves, but return 
the laminations to them for annealing 

The department has extensive facilities for testing stacks 
of laminations in order to determine the magnetic perform 


ance of the core material. In making tests, the laminations 


Rotary shear 


slitting electrical sheet material to specified width for the 
005 inch, is absolutely neces 
sary in fabricating scrapless laminations, where the width of the strip 
is the width of the laminations 


die. Slitting accuracy guaranteed within 





4-stage progressive sectional lamination die 
ing the hundreds of accurately ¢ 


round parts 


are assembled into finished cores as ne 
conditions of actual use, placed in wi 
used in the final assembly, and the perf 
The result of the policy of acc 
the 
achieve, not only some outs 
life of dies, but 
predicted in the majority of ec: 
This thickness 
As the section is gro 


racy 


out entire process has permitted t 


tanding 


also an excellent average 


ises oO! 
sections of 1.250 inches 
entirely utilized 


is reduced, the induced stresses due to 


pact become greater and greater t 

Thickness at which failure occurs depet 

or complexity of the shape of the lam 
There have been cases where fail 


inches and other cases 
instances the die 
thin 


became insufficient to hold the die plat: 


exceeded In some 


ground down so that the threa 
Since maximum production is a f 


tion of die life and sine 


maximMmun 


of produc tion, the impor 


| tance of dre 


fore, the aim of die engineering 1s to 
integrate all factors 
produced 41,000,000 pieces on a die lift 


An important consideration in the 


tion is that, in 90% of the applicat 
of the lamination, after stamping, is 
secure to the desired characteristics. ¢ 
controlled annealing often can save 
the use of lower cost steel than othe 


Consultation with the users’ engineers 


to select the most economical materia 


Testing apparatus used in measuring permeability 


Tests 


teristics of transformer or motor 
produced 


cores 





The 
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affecting cue life ()y 
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» aesigns 


ection oft 


jisassembled, show 


possible to 
similar to thoss 
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mtrol throug! 
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al records in t} 


ecord. Die life 


hickness of di 
now be almost 
the thicknes 


rression and in 
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section fails 


the simpli ity 


red at .O4 
greatly 
failed but Was 
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the screw 
he shoe 


of the utiliza 


Ss a Ttunctior 


oDpDvi« S Phere 


whicl 
yutstanding di 
ily 1.095 inches 
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rect annealing 
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by permitting 
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By Karl Stad 


Unique Grinding Attachment for Circularity Reliet 


Novel Application of Known Principle Greatly 
Widens Use of Universal Cutter 


( i \THER universal interest view of its broad appl l centers move forward 
cation, l ta { il \ iT l 


Grinders 


toward the 
is a new device for radial rehef grinding of toward the wheel at the same time 
irious shapes of reamers and cutting tools. The 


cle vice | earance or circular relief. Where work 
( as developed as an accessory to any universal cutter t be he between centers, the collet chuck provides 
grina inder the direction of R. W Andreasson* of Detroit { el \ na 


ward motion. This motion is effected 
Reamer & Tool Company, has been tested during several a strict sense, is not a cam at all but 
ntensive war production and is now available to pre led th an annular drop, the depth of which 
lustr\ It is being manufactured and marketed by the c s tl ivan ind 


{ d recession of the centers or chuck, 
Lawson Leschke ( ompany 110 East 6th St Roval Oak 

Michigan. to whom the inventor assigned manufacturing The 
ie 


e and, although simple in principle and 





operatio oes not lend itself readily to verbal description 
+h this atts mt. it is possible to o . wanltel ef : : 
VW is attachment, it is pe i ») grind radial relic Hi ( t early shown in the photograph, and 
, ‘rs or torms tn 3 inimum o ith shar] 
ameters or forms with a minimum of land or wi a sharp P ptive caption, gives a clear picture of its 
dge, as desired The unit consists of a motor driven head 
stock furnished with an adapter for collet work, such as 
1) ; ’ \ feature of the evice is that, whether one wants .100 
enter drills, taps and straight shank counterbores and simi 
. f ( or ( thy it Is not necessary to change the 
tools. A tailstock is provided for nding work betweet : © 
; Cal It is only cessary to swing the headstock and tail 
enters . 
Actually, work Is ground between dead centers, whi Ps Oo em er or lesser angle and this will provide the 
( nee desired. However, clearance is very important in 
( es for true diameter in any type of work. And that 1 
ttiy toc 1 fact, is quite essential in order to pro 
here the novelty ol the attach ent comes in, for the centers 
P “ | f t 
ivance and recede with each revolution of the sp ndle. Wit! 
e table at right angles to the spindle, and the attachment In this connection, it claimed that tools ground by this 
et at an anole. this means that a radial relief is in effect ve na verv considerable increase in tool life 
each revolution. in direct ratio to the an i setting of 80 per cent—with coincidental increase in produ 
he attachment. And if. coincidentally. the grinder tabl ti oved product quality. After due consideration 
hould be set at a slight angle, a back taper or clearance is I rocessed, these claims appear to he entirely 
ffected simultaneously with the back-off. That the tool 
can be gro nd straight or with back taper, as desired, and \\ esigned for a universal grinder, where 
his action will be uniform throughout the length of the ton ( essed to different form and shapes, the attach 
grind é fit anv tvpe of external grinder. And, if it is not 
{S.7.E. Member. See a Bae fi Met! Flut te : re rcularity relief, it is only necessary to set 
Cutting Tools, and Speed and P ‘ with Hyper Drilling the ( tailstock to zero, when both may be used as 
V } } / Ju Ye issucs, Tes if é Pay Loo | NGINEER ‘ enters 
Ra relief grinding device mounted upon the table of iniversa Tyr examples of tools relieved by means of the attachment shown 
grinder t rt 
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By Sherman B. Hagberg and Leo F. Smith 


The Place of Cooperative Work 


Introduction 
Within THE PAst few years there have been a number of 
criticisms made of engineering education. Some of the 
comments made by industrial executives have been: (1) 
not enough time has been devoted to the social sciences and 
problems of human relations; (2) the training received by 
graduates does not equip them to deal with problems of 
labor and management; and, (3) engineering courses have 
been too theoretical. Undoubtedly, some of these criticisms 
are just, and, although engineering educators are alert to the 
need for improving their programs, the solutions are not 
easy to find 

In a former article! procedures were outlined for applying 
engineering principles to the design of the courses of study 
so that much superfluous material might be eliminated. It 
is the purpose of this article to point out the function of 
cooperative work? in a tool engineering curriculum, and to 
illustrate how the provision of this type of experience enables 
the students to acquire some understanding of the problems 
of labor and management and a keener insight into the 
theories studied in school. Actual plans, which have already 
been made for assuring a coordinated sequence of training 
between the cooperative job and the tool engineering cur 


riculum, will also be deseribed 





Sherman B. Hagberg was gradu- 
ated from the Rochester Institute 
of Technology in 1933, and was 
subsequently appointed Instruc- 
tor in the Mechanical Dept., R. I. 
T. He is a member of Rochester 
Chapter A.S.T.E. and author of 
a book, Machine Shop Practice, 
published by Harper & Bros. Mr. 
Hagberg is a strong advocate for the inclusion of 
tool engineering courses in our colleges. 














The Function of Cooperative Work Experience 

Cooperative work, as an essential part of engineering 
education, was first initiated at the University of Cincinnati 
by the late Dean Herman Schneider in 1906. Even in those 
early days practical men were severe in their criticisms of 
engineering graduates. At that time the old apprenticeship 
system had broken down and it appeared as though engi 
neering colleges were making little effort to provide the 
connecting link between theory and practice. The story goes 
that a solution of this perplexing problem occurred to Dean 
Schneider in the following manner: 

“One evening as he was walking across the campus of an 
eastern university where he was teaching, he heard the 
1 Hagberg. Sherman, “ ‘Engineering,’ a Too! Engineering Curricu- 
lum,” THe Too. Encrneer, May, 1945, pgs. 28-32 
2 By cooperative education or cooperative work program is meant 
that type of curriculum which includes alternation between regu- 
larly scheduled instructional periods in school and periods of em- 


ployment in industry with definite provision for integrating the 
work experience into the total education of the student 
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College Training, Plus Practical Experience 
Initiates Students into the “Know-How 
of Manufacture 


answer in the blast of a Bessemer furnac it a neighborn 


steel plant. Instantly, the idea appealed as somethin 


perfectly simple and obvious. Here was something bette 
than any conceivable school shop—a million dollar labora 
tory with unlimited possibilities for strating the appl 
cations of technical theory. In this plant many graduate 


as others ha 
before them. Why should they not learn as students t 
translate their book knowledge into te s of industria 


of this same college would find employ! 


processes? 





Leo F. Smith, acting chairman, 
Educational Research Office and 
Director of Counseling Center, 
Rochester Institute of Technol- 
ogy, received his A.B. from 
Occidental College. In 1942-43, he 
received degrees M.A. and Ph.D. 





from University of Chicago. 
Author of works on psychology, 
education and engineering, Dr. Smith is president 
of Rochester Chapter, National Vocational Guid- 
ance Ass'n, and a member of Phi Beta Kappa and 
of the Society for the Promotion of Engineering 











Education. 

The idea was not enthusiastically received at the college 
where Professor Schneider was then tea gs, and it was not 
until he had moved to the University of Cincinnati that 
he had the opportunity to put his idea into practice. From 
a small beginning at Cincinnati in 1906 the popularity of 
this plan has grown until during the school year 1940-41 
sixty-six colleges, technical institutes nd junior colleges 


were offering this type of education 

As may be inferred from the above quotation, the principal 
function of cooperative work is to provide a series of exper! 
ences so that as the student alternates between school and 
work he will better understand the relationship between 
theory and practice. The techniques most frequently used 
to achieve this closer relationship are as follows: (1) By 
means of sequential, graded job experiences related to the 
student’s major field of study The work schedule on which 
tool engineering students at the Rochester Institute of 
Technology are placed will be described later in this article 
(2) From periodic reports obtained from industry concern 
ing student progress on the job. These reports make it 
possible for the school to become aware of discrepancy 
between performance in the classroom and on the job. (3) 
From conferences between the school coordinator and the 
industrial coordinator. Such conferences provide the oppor 
tunity for a discussion of the progress of individual students 
and the exchange of ideas so that the entire program may 
3 Park, Clyde W., “The Cooperative Syste Education,” pg. 8 


Bulletin 1916. No. 37. Dept f Interior, Washington, Govt. Print- 
ing Office, 1916 
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hye ! tually benenie ial } By cooperative work reports 
‘btained from students. It is possible through the assign 
nent of different topu s for thes eports to assist the st 


lent to understand more clearly the function of the depart 


ment in which he may be working and to provide him with 


a more comprehensive picture ol the organization of the 


pany as a unit 


Although most educators are agreed that work experien 


2 iluable adjunct to the school progran there are 
rtain advantages and disadvantages of this type of train 
g to both the employers and students which should be 
enti ed 


Advantages and Disadvantages of 
Cooperative Work to Employers 


An educational institution must depict to employers the 


lvantages of cooperative work, and the following are tw 
f the most important 1) It provides a continuous source 
f supervisory and executive personnel 2) It serves as a 


testing ground which enables industry to choose those em 
ployees of greatest promise. Evidence of the first of these 
two values is indicated In a survey which the Supervisor 
f the Rochester Institute 


f Technology made of men who had graduated from his 


ff the Electrical Department « 


department from 1925 to 1989. Of the 337 graduates ac« epte d 
is trainees by cooperating companies, 44.8 per cent were 
still with the same firms in January, 1940, and 19.6 per 
cent had shifted to some other cooperating company \ type 
of education which provides trained personnel to industries 
and reduces the employee turnover to figures as low as indi 
ated is looked on with interest and satisfaction by industrial 
leaders of the community 

The second advantage of cooperative work to employers 
s that it serves as a testing ground for both the employer 
1 the employee Early in the course, some cooperative 


students discover that the field which they have chosen does 


ot appeal to them or does not hold the attraction which 


t did before going to work. The advantage of this is indi 
ited by the director of training of a large corporation 
ch employs students from Alabama Polytechnic Insti 


tute, Georgia School ot Pechnology and the | niversity of 
l'ennessee He said 


The ( operative education plan provides industry with 
in effective method of employee training through which 
high type employees may be located, trained and matured 
yn the ob without the necessity of conducting an unduly 
expensive plan of finding, selecting and training employees 


Vocational adjustment takes place throughout the courss 
nd the rebdy lessens ‘turnover’ of employees and consequently 


f 


saves money for industry 


A > ri 1 K Qui Pury OSes ind Air s I the En Dp ryvment of 
Cooperative Student Jour? f Engineering Education. XXIX 
January, 1939 pg. 418 
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disadvantages of this type of training 
st important of which are 1) the cost of the train 
ng 2) the lack of continuity of work, due to students 


the possible resentment of foreman 


and other workers against cooperative students 


he initial cost of employing a cooperative 


stude s high in proportion to the work done. It costs as 
much to interview him, give him a physical examination, 
ce Ss Name on the necessary records, and teach him the 
luties | s to perform as it would for a full-time worker 
Although the initial cost is relatively high, this would not 
uppe to be a serious objection. if the cost is distributed 
‘ ( ul le h of employment of the student 
The contention that the periodic alternation of two men 
» causes a lack of continuity, which interferes with 
normal production, has in a large measure been lessened 
he longer work blocks which most colleges and univer 
sities now emplov. namely. ten to thirteen weeks 


Che third objection that foremen and other workers might 


resent the cooperative students 


s apparently not serious for 


he school year 1940-41 there were 325 firms employ 
ing Cincinnati students and 112 firms employing Rochester 
al other colleges and universities were also 
ng W more than 100 individual employers 
Although there is no evidence that the foremen have ever 
heen enthusiastic over training two men to do the work 
which might be done by one full-time employee, neither is 
there any considerable evidence which tmdicates that fore 
men or other employees resent cooperative students 
Advantages and Disadvantages of 
Cooperative Work to Students 
There are numerous advantages and some disadvantages 
of cooperative education to students. Because of lack of 
mn a by 


ese can on 


be mentioned and no attempt will be 


made to prove 


lisprove them. Some of the most important 


idvantages of cooperative work are 1) It enables students 
te sualize the relationship between theory and practice 
( more eadilvy than graduates of full-time courses 


) It pro les a financial return to the student while he 
is in school 3) It provides an understanding of the dis 
cipline required in industry and enhances ability to get along 

th fell workers. (4) It tends to increase interest in, and 
mot tion for, school work >) It assists in understanding 
he problems of both labor and management. (6) It leads 
to permanent employment after graduation 


The disadvantages sometimes noted by students are: (1) 


The length of the student's course is increased, as it takes 


longer to con pl te the same amount of work on a coopera 

tive schedule than it does on a full-time schedule. (2) There 

Ss sol cont ol ind lost motion occasioned by shifting 

from school and back again 83) It is impossible for students 

to participate in extra-curricular activities to the same extent 
Machine Division, tool room, Gleason Works 
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as full-time students. (4) The students forget a considerable 


amount of the academic work while on the job 

In summarizing the advantages and disadvantages of co 
operative education, it appears that this plan has consider 
able merit. Evidence that it has been mutually profitable 
to students, institutions and employers, is indicated by the 
fact that seventeen programs have been in continuous oper 
ation for twenty years or more. In order to demonstrate the 
manner in which a program actually operates it is believed 
that a brief ce scription of the ccoperative jobs to be held 
by students while on the work block will be of interest 


The Rochester Institute of Technology 
Cooperative Tool Engineering Program 

After considerable preliminary work on the part of the 
local chapter of the A.S.T.E. and the Institute faculty, the 
tool engineering program at the Rochester Institute of Tech 
nology was initiated in September, 1945. It is, of course, too 
early to measure the effectiveness of this program, but 
inasmuch as the Institute has had other cooperative pro 
grams in operation continuously since 1912, the venture into 
this type of education is not new to the faculty or the 
industries of this area 

Under the present plan, students alternate between ten 
week periods of classes and ten weeks on the job during the 
school year. This plan serves to provide two students for 
each job, one of whom will be working while the other is 
in school. The administration of this program is under the 
direction of Mr. Herman Martin, Supervisor of the Me 
chanical Department. Mr. Martin has had 29 years experi 
ence with cooperative education and is well aware of all the 
problems encountered in administering a program of this 
kind. Of even greater importance, however, is his intimate 
knowledge of the needs of the various cooperating industries 
As department head. he is also responsible for counseling 
students and has at his command each student’s high school 
record, results of interviews and classification examinations, 
and incidents of student behavior noted by faculty members 

On the basis of the needs of the various companies, stu 
dents are sent out for interviews. Although the actual hiring 
is done by personnel men in industry, considerable weight 
is usually given to the department head’s recommendations 
Since the Institute can best serve its purpose by meeting 
the needs of both, employer and student, care is taken that 
the student sent for an interview is of the type best suited 
to work in a particular organization, and, on the other hand 
that the job will be most beneficial in the student’s total 
educational program 

The companies employing Institute students are all located 
in Western New York. These organizations view students 
as supervisory material in training and normally arrange 
a sequence of jobs so that a student has the opportunity to 
obtain an overall picture of the processes in a plant. In fact, 
in the organization of the tool engineering curriculum a 
committee of the local chapter of the A.S.T.E 
a proposed work schedule for the entire three-year program 


’ formulated 


which is illustrated in Table I below. There are several 
features about Table I which should be noted: (1) The 
program is divided into years and subdivided into two ten 
week work blocks and the ten-week summer work period 
2) The purpose of each work block is stated. (3) The 
actual jobs and approximate length of time to be spent on 


each job is indicated 


TABLE I 
PROPOSED WORK SCHEDULE FOR COOPERATIVE 
TOOL ENGINEERING STUDENTS 


» The authors wish to acknowledge the valuable he!'p which these 


men have given: William Gordon, Byron Hill. Emmet Moore 
Milton Roessell 
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First YEAR 
First Work Block (10 Weeks) 
Purpose To acquaint the student e manner 
which the nee originates 
1. Errand or Acquaintance Service t weeks 
2. Clerical Work in “Tool Engineering Department 
weeks 
a. Checking Tool Order b. Checking Factorv Order 
Second Work Block (10 eral? 
Purpose To familiarize the student with shop tools 
1. Tool Crib 
a. Tool Sharpening—Drills, Ta 1 Single Po 
Tools—4 weeks 
Purpose To provide actual experience Engine Lathe 
1. Lathe work in the tool room—6 
Summer Work Period (10 weeks) 
Purpose To provide experience ot! s types of ma 


chines in the tool roon 
1. Work on Milling Machines and Shapers—5 weeks 
2. Work on Drill Presses and Grinders—5 weeks 
Seconp YEAI 
First Work Block (10 weeks) 
Purpose: To provide experience on the various grinder 
used in the tool roon 
l Work on Cutter. Surface. Cvli il and Interna 
Grinders—10 weeks 
Second Work Block (10 weeks) 
Purpose To prov ide experiene e in Tool Re pair 
1. Work on Jigs, Fixtures, Cutters, Dies and Moulds 
10 weeks 
Summer Work Period (10 weeks) 
Purpose To provide acquaintanceship 
and Die Makers 
1. Work on Dies, Jigs and Fixtures 
Tuirp YEAR 
First Work Block (10 weeks) 
Purpose: To provide experience on p1 ction machines 
of the Produ 


work of Tool 


used in the General Machine S$ 
tion Department 


1. Hand Screw Machines—2 weeks 


2. Automatic Screw Machines—2 
3. Preduction Milling and Grinding ? weeks 
t. Product Assemb ly 2 weeks 
5. Inspection—2 weeks 
Second Work Block (10 weeks) 

Purpose: To provide an understanding of the methods of 
costs and controls and an understanding of the 
work of the Tool Design Department 

l Work on Costs and Control in th Time Study LD. 


partment—4+ weeks 
2 Work in the Tool Design Departn ent 6 weeks 
A study of the jobs on which students are placed reveals 
that there is a broad relationship between these and thi 
courses studied in school. This makes possible for the 
student to visualize practical application of some of the 
theories he has studied, hence provides him with a keener 


understanding of these theories and principles. During the 
time that the student is on each work block he will receive 


ge for the job he is doing. As a 
worker, he will face the same problems of adjustment to 


the regular starting wa 


the foremen and fellow workers which are faced by other 
beginning workers 

The tool engineering course is just getting under way, and 
it is possible that the work schedule outlined above will 
have to be modified in the light of experience. It is believed, 
however, that the provision of these job experiences will 
afford each student the opportunity of understanding some 
of the problems of labor and management and will make 


more real the principles studied in textbooks 
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Cleveland To Weleome ASTE Exposition 
With Sesquicentennial 

















N 1796 WHEN MOSES CLEAVE Society who will thus have an oppor ficial headquarters, but other leading 
PI 1 
LAND laid out the Public Square tunity to see the actual construction of hostelries have made large blocks of 
Cleveland was an isolated trading post equipment used in their daily work, as rooms available to ASTE. Visitors are 
yn the Western Reserve frontier. This well as new and hitherto secret processes irged to engage accommodations for 
vear, when it celebrates the 150th anni developed during the war the minimum of time essential to the 
versary of its founding, it is the nation’s The vast marine traff f the inland completion of their business, stating 
xth city—a great metropolis of more seas, in combination with the coal and time of arrival and departure as accu 
than a million people limestone fields of Ohi and Pennsy!l rately as possible 
Cleveland's sesquicentennial te be vania, has made Moses Cleaveland’s Cleveland Public Auditorium is w'thin 
bserved with a year-long program of settlement on the south shore of Lake walkine distance of the downtown hotel 
events marking the city’s rise as an Erie a natural site for smelting and district. Its various exhibit halls permit 
mportant industrial center provide Ss an processing the cargoes I iror ore spacious displays and uncrowded passage 
propriate setting for the ASTE New brought down from Dulutt for shipping . 
ipprop 8 PE On December 15 National Program 
Era Exposition. Largest exhibition of the finished merchandise to eastern lake ; 
. Chairman H. D. Hall and his committee 
its kind ever sponsored by the Society ports and through the St. Lawrence to : 
: gathered at Cleveland for a_ two-day 
the show will cover the entire five and Europe : 
. : session to formulate tentative plans for 
three-fourths acres of Cleveland’s huge Next spring, lake carriers may help 
ia : technical sessions, plant tours, motion 
Public Auditorium, from April 8-12 bring industrial travelers to Cleveland 
: caine on picture programs, and educational fea 
Many of the Ohio city’s manufacturers to view the big ASTE show ir : : 
ll tool j lated Many other vill rn th xcel tures for engineering students. The Feb 
f fixtures, gages, smal ools, and relatec Many others v come via the exce on " > 
6 . ruary TOOL ENGINEER will carry com 
products will be represented as exhibi lent air, rail and motor transportation prea : 
: eae plete information concerning all conven 
tors serving this centrally-located city whicl 
: : tion details, as announced by Mr. Hall 
Plants engaged in these and other is only an overnight trip for half the 
ramifications of Cleveland’s industry will population of the U. S. and Canada Important in the progress of the big 
hold open house to members of the Requests for hotel accommodations ASTE | industrial get-together is the 
>t ° > > ‘“e Tre ) > 2 f 
already received indicate a record attend efficient service rendered by Cleveland 
ance for the combined Annual Meeting C hapter Chairman Joseph I Karash and 
and Exposition. On February 1 these his committee in making local arrange 
applications for reservations will be ments. This group has worked diligently 
in Tl is Issue turned over to the Cleveland Housing ever since the announcement of the 
i Bureau who will make assignments on show, originally scheduled for last March 
'~ oe Pag an equitable basis, utilizing to the best From the cooperation being received 
advantage Cleveland's modern hotel on every hand, it is apparent that Cleve 
A a 3S facilities land's welcome mat will be out for ASTE 
Baltimoré hid Hotel Statler will be the Society's visitors during its 150th birthday party 
3oston 59 
C Rapids 60 
4 ina 4 
Cleveland 59 
Da 64 
De 53 
E 2 61 
k 57 
} I 62 
I W 58 
Ha 61 
Kansas (€ 62 
Milwauke S¢ 
Newark) Northern New Jersey 58 
New York, Greate 59 
Philad 6 
Portla 53 
Ri 59 
Ro t 
Rock 5 
St 59 
San I 64 
S Bend &( 
Springfield Mass 52. 56 
Syracuse ¢ 
Toled 46 
Toront ¢ 
n, D. C Potoma 53 
Worcester 55 
Coming Meetings 52 
Obituaries 64 


Cleveland—the nation’s sixth city—os seen from the air, looking east. At upper left is Lake Erie and part 

of the city’s 14 miles of lake front. Round structure on the waterfront is the stadium. Tall building 

upper center) is Terminal Tower. Midway between these points is the Public Auditorium (long, low 
building) where the Society's New Era Exposition will be held April 8-12 
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Above: Floor plan shows parts of the Cleveland Public Auditorium to be used 
for the ASTE New Era Exposition, April 8-12. Six exhibit halls and an arcade 
will be required to accommodate the displays of manufacturers eager to present 
their post-war products and processes. Adequate lounges, restaurants and other 
facilities will be provided for the convenience of visitors: 


Below: Cleveland Public Auditorium, one of the finest in the world. Designed 
in the Italian Renaissance manner, the building is architecturally pleasing within 
and without. The coloring and diffused lighting in the Main Auditorium lend 
a warmth and softness unusual in such massive buildings. Acoustics are con- 
sidered perfect 
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Here Is Cleveland —Setting 
For ASTE New Era Exposition 


Show and Convention To Run Concurrently. April 6-12 
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Above, left: Hotel Statler, official Society 
convention headquarters. Here the House of 
Delegates, Board of Directors and various 
committees will assemble for their respec- 


tive meetings 


Upper right (top): A section of the Main 
Exhibition Hall in Cleveland Public Audi- 
torium, looking toward the stairway lead- 
ing to the Arena. These, with the North, 
South, and Lakeside Halls, will house the 
Exposition exhibits 


Upper right (bottom): Famous Euclid Ave- 
nue, Cleveland's main thoroughfare. Photo 
shows East 8th Street intersection in the 


busy downtown shopping district 


Lower right: Silhovetted against the eve- 
ning sky is part of the extensive manu- 
facturing facilities which have made Cleve- 
land the nation’s sixth city. Visits to some 
of these plants will be included in the 


convention program 
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THE WAR IS ENDED — won by 

American soldiers and sailors and 
airmen who met the enemy and 
whipped him on the seas, in the air 
and on the land. To these boys America 
owes a debt that can never be paid. 

America pays tribute to its fighters, 
but at the same time derives a certain 
amount of satisfaction from the fact 
that it gave its fighters the best in 
fighting equipment and in quantities 
sufficient to overwhelm the enemy. 

This war has been a war of produc- 
tion—a war the outcome of which 
depended upon the ability of one 
nation to overcome the other by the 
power and quantity of its arms. The 
nation that could net meet the pro- 
duction challenge faced defeat. And 
America won—won because it had 
behind its production front a corps of 
highly-trained specialists who are un- 
equalled in their skills in any country 
in the world. These are the Tool Engi- 
neers. American Tool Engineers won 
the Battle of Production, without which 
all of the other battles would have 
been lost. 


The best of factories can be built; 
the best of equipment can be installed; 
the best in materials can be procured— 
but the successful coordination of these 
factors for the maximum possible pro- 
duction depends, in the last analysis, 
upon the peculiar abilities of the Tool 
Engineer—abilities in which the imagi- 
nation of the inventor is combined 
with the techniques of the skilled arti- 
san and the training of the mechanical 
engineer. 


It is the Tool Engineer who decides 
upon the manufacturing process that 
will produce a completed piece in the 
shortest possible time; it is the Tool 
Engineer who decides upon the type 
of machine that will make it possible 
to achieve this objective; it is the Tool 
Engineer who plans the tools that are 
to be used on the machine in which 
the piece is to be machined; it is the 
Tool Engineer who plans the means by 
which the parts in process will be 
moved from one operation to another 
so that a minimum of time will be lost 
between production operations. During 
the past four years the Tool Engineer's 
burden has been heavy indeed, but he 
has carried it creditably. 

The science of “tool engineering” is 
largely a development of the American 
automobile industry. It is true that 
some fine tooling has been done in the 
manufacture of telephones at the 
Western Electric Plant in Chicago, and 
in some of the sewing machine fac- 
tories, but the unparalleled develop- 
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A BATTLE STAR FOR THE TOOL ENGINEER 


Reprinted from MODERN MACHINE SHOP 


ment of the automobile’ industry 
offered a new and great opportunity 
for the ingenuity and inventiveness 
which have been peculiarly character- 
istic of the American people. 

From the designing of the simple 
jigs and fixtures with which the auto- 
mobile industry started out, tool de- 
signing gradually 
highly-specialized branch of engineer- 
ing in which the traditional ideas of 
tool cost limitations and manufactur- 
ing methods were scrapped to meet 
the ever-increasing demand for higher 
production and lower unit costs. 


developed into a 


As pressure for production increased, 
the demands upon the Tool Engineer 
increased and his abilities were neces- 
sarily widened to include a knowledge 
of machine design, toolmaking, heat 
treating, materials, and cost account- 
ing, and through these abilities he 
became the originator of machines and 
tools that are the marvel of the manu- 
facturing world. 


Today all of America’s greatest in- 
dustries have their Tool Engineers, 
upon whom they depend for maximum 
production and minimum costs. In the 
recent conflict American Tool Engi- 
neers won the Battle of Production, 
and we here and now nominate them 
for a Battle Star or its equivalent. 


Howard Campbell, 
Editor, MODERN MACHINE SHOP 


Explains Mold Making 


For Rubber Goods 


ASTE’er Herman 
O. Poock, Master Mechanic, Inland 
Manufacturing Div., G.M.C., Dayton, 
explained “Molds as 
Applied to Rubber 
Products,” to Cincin- 
nati Chapter when its 
members met Novem- 
ber 13 at the Engi- 
neering Society Head- 
quarters. 

Mr. Poock intro- 
duced his subject with 
a film, “Isle of Yes- 
terday,” showing the 
development of a 
Sumatra rubber plan- 
tation from the planting of hevea trees 
to the shipping of crude rubber. With 
slides he illustrated his description of 
mold designing and the types of steam- 
heated presses used. He also discussed 
mold building, cavity hobbing, and 
rubber properties. 

Mr. Poock’s staff, Guy Jones, Techni- 
cal Superintendent; Ray Vogel, Tool 
Room Supervisor; James Hutchinson, 
Mold Foreman; and James Bashor, Tool 
and Die Foreman, assisted the speaker 
in answering the technical questions 
asked at the conclusion of his lecture. 

Nearly 80 members of the Chapter 
had the pleasure of hearing Mr. Poock. 
A buffet dinner preceded the meeting 


Cincinnati, Ohio 





H. O. Poock 





Sheldon Wins Promotion 


At Gilbert & Barker 


Springfield, Mass.—Edward C. Shel 
don, formerly Assistant Manufacturing 
Superintendent, Gilbert & Barker Manu 
facturing Company 
West Springfield, has 
been promoted to 
Manufacturing Super 
intendent 

In his new capacity 
Mr Sheldon has 
charge of all produc 
tion departments of 
the company. Estab 
lished in 1865, Gilbert 
& Barker is one of 
the leading manufac 
turers of gasoline 
pumps and other service station equip 
ment, as well as oil burners and warm 
air heating equipment 

Mr. Sheldon came to Gilbert & 
Barker in 1923 as Assistant General 
Foreman of the Machine Shop. Two 
years later he became General Foreman 
and in 1944, he was made Assistant 
Manufacturing Superintendent 

Earlier he was associated for 14 years 
with J. Stevens Arms Company, Chi 
copee Falls, as Foreman and Chief In 
spector. At Westinghouse Electric & 
Mfg. Company, East Springfield, he was 
employed for a year as Assistant Fore- 
man. 

In Springfield Chapter, ASTE, Mr 
Sheldon has held office as Treasurer 
and Chairman. A past President of the 
Springfield Industrial Association, he 
has been prominently identified with 
service organizations in this area. 





E. C. Sheldon 





Coming Meetings 











ALL CHAPTERS—February. Election of 
Chapter Officers and representatives to 
the House of Delegates 
CINCINNATI Annual Dinner 
January 19, at Hotel Alms 
DAYTON—February 11 at the Engineers 
Club. Speaker: R. N. McGee, Jones & 
Laughlin Steel Corp., Pittsburgh, Pa. 
Film on the making of wire and wire 
rope, followed by open discussion. 
MILWAUKEE Dinner Dance, January 
26, at Elks Club. 

NEw HAvVEN—February 14, Chi Psi 
House. Dinner, 6:30 P.M. Speaker: W 
C. Whittum, Production Engineer, 
Farrel-Birmingham Company, Ansonia, 
Conn. Subject: “Production Engineering 
for Heavy Machinery.” 

NEW ORLEANS—February 12. Film on 
“Milling,” sponsored by Cincinnati Mill- 
ing Machine Company 
NEW YORK, GREATER 
Dance, January 26, Grand Ballroom, 
Hotel New Yorker. Splendid program 
being planned under direction of Enter- 
tainment Chairman Julius Schoen. 
SYRACUSE—February 12, 8:00 P.M., 
Hiawatha Room, Onondaga Hotel 
Speaker: Arthur A. Schwartz, Chief Tool 
Engineer, Bell Aircraft, Buffalo, N. Y. 
Subject: “New Production Horizons.” 
February 16, Annual Dinner Dance, On- 
ondaga Hotel. 

ToRONTO—February 11, 6:30 P.M., Mal- 
loney’s Art Gallery. Speaker: Werner 
Senger, Gisholt Machine Company, 
Madison, Wis. Subject: “Balancing Ma- 
chines.” Film: “Set-Up and Tooling 
Turret Lathes.” 


Dance, 


Annual Dinner 
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Potter New England Head 
Of Patent Council 


Gary, Ind Adrian L. Potter, formerly 
Executive Secretary of the American 
Society of Tool Engineers, has been 
appointed staff head 
of the New England 
livision of the Na 


tional Patent Council, 
John W. Anderson, 
President has an 


The Council, 
organization of 
manufactur 
ers been set up 
to defend the Patent 
System and to develop 
a better understand ie 
ing appreciation 
of patents, invention and research 
A grass-roots program on behalf of the 


nounced 
a new 
smaller 


has 





Potter 


and 


Patent System, emanating from local 
manufacturers, inventors and _ research 
men throughout New England, will be 
directed by Mr Potter, according to 
Mr. Anderson 

Mr. Potter, a member of Detroit 
Chapter, ASTE, recently resigned his 
post of Executive Secretary for the 
Society after three and a half years of 
service in this capacity. For 16 years 


prior to April of 1942, he was manager 
of the Convention Bureau at Springfield, 


Massachusetts, his native city. Earlier, 
he spent several years as a Tool De 
signer for various New England plants 


In his new position, Mr. Potter will make 
his headquarters at Boston. 

“The number of smaller manu 
facturers and patent lawyers from New 
England who have already become affili 


great 


ated with the Council demonstrates that 
area’s recognition of the responsibility 
for developing a better understanding 


and appreciation of the Patent System,’ 
Mr. Anderson pointed out 

“Mr. Potter knows New England and 
he has ideal background for the im 
portant duties he is undertaking for the 
National Patent Council in New Eng 
land, birthplace of the American inven 
tive ingenuity which made _ this 
country the world’s greatest industrial 
nation,” said Mr. Anderson 


an 


has 


5-Point Program for IRC 


Detroit, Mich.—Members of the Inde 
pendent Research Committee on Cutting 
Fluids recently held their annual meet- 
ing in Detroit, according to Joseph 
Geschelin, Chairman. Organized about 
eight years ago for the purpose of study- 
ing the utilization of cutting fluids, im 
proving commercial practice, and the 
preparation of recommendations for 
metal cutting establishments, the IRC 
ited papers on these subjects 
principal engineering societies 

n cutting fluid recommenda 

nachinability tables for the 
ised engineering materials 
widely used and incorporated 
in handbooks and bulletins. 

Five major projects of interest to the 
metal working industry have been initi 
ated by the IRC. These are as follows 
1.-—definitions and nomenclature; 2 
refrigeration of cutting fluids; 3.—study 
of industrial dermatitis; 4.—survey of 
machining practice in the aircraft indus 
try; and 5.—revision of the machinability 
tables 

The IRC studies special problems of 
metal cutting plants upon request 


has prese! 
before the 
Its manual 
tions and 
commor 


has been 
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Naval Ordnance To Create 


Washingtor a. % R 
s alle Profess O ance 
not vit 
rod Ss 






f plans to establish tw S 
neers, Rear Admiral W A. Kitts Il 
Assistant Chief Burea f Ordr 
Navy Department, indicated to Pot 
Chapter when he was guest speaker at 
the Third Annual Executives N 
November 1 in Hotel 

In the new setuy] the t neers A 
will design ordnance strictly fr I 
formance standpoint w nue ‘ 
rated as Ordnance Engineers, Adn 
Kitts explained Plans I le ain add 
tional grade of Product Engineer— 
sonnel expected t é ecruited f 
organizations such as ASTE These é 
will convert engineering drawings int 
practical working drawings for tooling 
and production purposes, and serve as 
liaison between Naval Ordnance and 
manufacturers wh will be given pil 
orders from time to time. In the eve 
of an emergency, these engineers ca be 
assigned to various plants 1 expedite 
manufacture for the Nav 

This engineering section would 
ordinate with Ordnance design in mate 
rial processing, settins ip rf st 
controls performance standards 
operation analysis, and other means 
determining methods and gaging stand 
ards for operational performance 

Thomas P. Orchard, Third Vice-Pres 
dent of ASTE, representing the Nationa 
Officers, was asked t nent on t 


arrangement. Mr. Orchard ymmended 
this forward-thinking action by the Navy 
and also mentioned the need for a Civil 
Service rating with en eratior ade 
quate to permit qualified engineers 
enter such service 

Admiral Kitts concurred in this, | 
pointed out that an engineering degree 
would be required for a Civ Ser ‘ 


rating 
an adequate salary 





on a professional 


He stated, however 


that he would recommend that the rating 


contain a 
of practical experience as an 





Distinguished guests at Potomac 


clause specifying eight ye: 


New Engineering Rating 


qualification Suggestions from the 
Society for working out this new devel 
pment would be welcomed by his de 


partment, Admiral Kitts said in thanking 
Mr. Orchard for his contribution to the 


iscussion 


Serving in both World Wars, Admiral 
Kitts has had a colorful naval career 
since his graduation from Annapolis in 
1916. He holds many medals and awards 


distinguished service in the Navy 


ind a degree of Master of Science 
by Massachusetts Institute of 


ranted 
hnology 
Distinguished 200 


guests among the 


vho heard Admiral Kitts included Capt 


J. M. Taylor and Lt. Comdr. W. Winkel 
Naval Gun Factory Capt Ww B 
Schindler, Naval Ordnance Laboratory 
Comdrs. R. J. Woodaman, I. W. Ulrey, 
and W. L. Tann, Navy Dept.; Capt 
W. C. Vose and Comdr. C. O. Glisson 
Naval Torpedo Station; Comdr. W. W 
Timmis, U.S.N.R., who served as coffee 
speaker; and L. C. Steward, National 


President 
Employees 


National Federation of Federal 


ASM And ASTE Groups 
Meet Jointly 


Portland, Ore.—-The local chapters of 
ASM and ASTE conducted a joint meet 
ing at the Congress Hotel recently 

Carl Strout, Pacifix Manager of 
the File and Hacksaw Division, Simonds 
Saw and Steel Company, Fitchburg 
Massachusetts, was the technical speaker 
His subject, ‘The Manufacture, Use and 


Coast 


Misuse of Hacksaws,” was _ illustrated 
with a Kodachrome sound film of the 
same title. Mr. Strout described in an 


interesting the new Simonds fac 


tory and manufacturing methods 


manner! 


A half-hour question and answer period 
followed 

Coffee 
Ben H 
Franklin 
of this 


lations in 


his discussion 
speaker of 
Hazen, 


the evening was 
President of Benjamin 
and Loan Association 
city. In talk on “Public Re 
1946,” he analyzed the salient 
points essential to better public relations 

ASTE was represented at the meeting 
by an attendance of approximately 50. 


Savings 
his 





Chapters Third Annual Executives Night, held November 1! in Hotel 
2400, included many naval officers. Principal speaker was Rear Admiral W. A. Kitts, Ill. Seated at 
speakers’ table, left to right, are: Lt. Comdr. W. Winkel, U.S.N.R.; Comdr. W. L. Tann, US.N.; L. C 
Steward, National President of National Federation of Federal Employees; Comdr C. O. Glisson and 
Capt. W. G. Schindler, U.S.N.; D. T. Hilleary, Chapter Secretary; Capt. W. C. Vose and Rear Admiral 
W. A. Kitts, U.S.N.; Lawrence Didszoneit, Chapter Chairman; Comdr. W. W. Timmis, U.S.N.R.; Capt 
J. M. Taylor, U.S.N.; T. P. Orchard, Third Vice-President, ASTE; Comdr. R. J. Woodaman, USN; tt 
Comdr. |. W. Ulrey, US.N.R.; and R. P. Thayer, Chapter First Vice-Chairman 
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SLATE OF 21 NOMINEES for 
1946-47 ASTE 
Board of Directors has been submitted 
to the Chapters for consideration at their 
January meetings, by the Annual Nomi- 
nating Committee, as prescribed in the 


election to the 


recently-adopted Constitution 

The Committee, composed of Ray H 
Morris, Chairman; K. C. Jasper, G. J 
Hawkey, F. W. Eaton and L. G. Singer, 
feels “after careful study of the records 
and facts at hand” that “most of these 
candidates have outstanding qualifica- 
tions and that their record of team-work 
would indicate assured success to Amer 
ican Society of Tool Engineers’ plans 
and objectives 


el 


B. C. Brosheer W. A. Dawson 








R 


K. L. Bues A. F. Denham 


A supply of brochures, containing bio- 
graphical data and photographs of the 
candidates, as well as an outline of the 
new procedure for election, has been 
mailed to each Chapter. At the January 
business meetings, all local ASTE groups 
will indicate their choice of these nom- 
inees, to guide their representatives to 
the House of Delegates meeting in April. 


The Delegates, following instructions 
from their respective Chapters, will cast 
ballots for the ten Directors who, with 
the retiring President, will constitute the 
new streamlined Board. 


Other business to be transacted in 
January Chapter meetings includes the 
election of Chapter Nominating Com- 
mittees to present candidates for Dele- 
gates and Alternates to the House of 
Delegates, and nominees for Chapter 
officers. In February, members will bal- 
lot to elect the Delegates and Alter- 
nates, and officers to direct their Chap- 
ters for the '46-'47 season. 

The 21 nominees for Directors, who 
“by their past record, indicate their 
scope of administrative experience, busi- 
ness ability, and applied effort in Society 
affairs,” are: 

BEN C. BROSHEER—-Associate Editor, 
American Machinist, McGraw-Hill Pub- 
lishing Co., Chicago, Ill. Senior mem- 
ber since 1937; Charter Member, Sec’y 
and list Vice Chmn., Northern New Jer- 
sey Chapter; Chmn., Public Relations 
and Industrial Relations Com.’s, Chicago 
Chapter; Chmn. Nat’l Industrial Rela- 
tions Com.; Incumbent Member, Nat'l 


Public Relations Com. Varied industrial 
experience since 1923 


KARL L. BUES—-Consulting Mfg. Eng., 
San Francisco, Calif. Senior Member 
since 1939. Charter Member, Sec’y (two 
terms), Vice-Chmn.; Chmn.; Chmn.., 
Publicity, Editorial, Standards, Educa 
tion and Program Com.’s, Golden Gate 
Chapter. Western Area Vice-Chmn.. 


Nat’! Industrial Relations Com. Indus 
trial Executive and Tool Engineer since 
1923. Member, California State Board 
of Education Apprentice Training Com.; 
Instructor in Tool Eng’g and Production 
Eng’g, University of California. A reg 
ular contributor to technical publications 





A. J. Denis W. J. Frederick 





R. B. Douglas W. J. Gamble 


WILLIAM A. DAWSON—Executive, F. F 
Barber Mchry. Co., Toronto, Ont. Senior 
Member since 1941. Charter Member 
and first Chmn., Hamilton Chapter 
Member, Nat'l Editorial Com.; Incum- 
bent Director and Nat'l Asst. Sec’y- 
Treas.; Has held responsible industrial 
executive positions in Plant Manage- 
ment and Tool Engineering since 1930. 
Active in numerous professional, tech- 
nical and civic associations and societies. 
Holds B. S. Degree in Mechanical Eng’g 

ATHEL F. DENHAM—President, Denham 
& Co., Detroit, Mich. Senior Member 
since 1937. Incumbent Chmn., Nat’l 
Public Relations Com. (two terms); 
Engineer, Editor, and Executive since 
1923. Specializes in Publicity and Public 
Relations work. 

ARTHUR J. DENIS—-Pres., Murphy-Denis 
Corp., Los Angeles, Calif. Senior Mem- 
ber since 1934. Chapter activities: Pub- 
licity, Public Relations, Editorial, and 
Education Com.’s, and Chmn., Los An- 
geles Chapter. Incumbent Director. In- 
dustrial Executive and Tool Engineer 
since 1930. Holds B. S. Degree in 
Mechanical Eng’g 

ROBERT B. DOUGLAS—-Works Mer., Pro- 
peller Div., Canadian Car & Fdry. Co., 
Ltd., Montreal, Que. Senior Member 
since 1941. Charter Member, 2nd and 
Ist Vice-Chmn., and Chmn., Montreal 
Chapter. Canadian Area Vice-Chmn.., 
Nat'l Standards Com., Member, Publica- 
tions Com., and various special commit- 





H. E. Goodfellow ( 





Chapters Consider Nominees for °46-4.7 Directors 


Handbook 
Com., and Director. Industrial Admin 
istrative Executive and 


tees Incumbent Member, 


Engineer since 
1938. Active in technical and profes 


sional associations. Holder of M. §S 
Degree 
WILLIAM C FIELDS—-Chief Tool Re 


search Eng., Boeing Aircraft Co., Seattle 
Wash. Senior Member since 1942. Chap 
ter Chmn.; Chmn Membership and 
Public Relations Com.’s, Seattle Chap 
ter. Incumbent Director. Active in vari 
ous community club groups 


W. J. FREDERICK—Pres., Frederick Stee! 
Co., Cincinnati, Ohio. Senior Member 
since 1939. Treas. and Chmn.. 


Cincin 





A. Holmer 





I. F. Holland K. C 


Jasper 


Member, Organization 
Incumbent Nat’l Treas., 
and Director (second term) 


nati Chapter 
Progress Com 


WILLIAM J. GAMBLE—Mfr.’s Rep., Buf 
falo, N. Y. Senior Member since 1938 


Chmn., Resolutions Com., Membership 
Com., and Chapter Chmn., Buffalo 
Niagara Frontier Chapter. Incumbent 


Director. Industrial and Production Ex- 
ecutive since 1911. Has served actively 
in executive positions in  nationally- 
known technical and civic organizations 

HARRY E. GOODFELLOW—Chief Products 
Eng., Winters & Crampton, Grandville, 
Mich. Senior Member since 1940. Treas.., 
Ist Vice-Chmn., and Chmn., Western 
Michigan Chapter. Incumbent Director. 
Industrial executive and engineer since 
1936. 


IRWIN F. HOLLAND—Gen. Supt., Small 
Tool & Gage Dept., Pratt & Whitney, 
Div., Niles-Bement-Pond Co., W. Hart- 
ford, Conn. Senior Member since 1936 
Chmn., Program, Constitution and By- 
Laws Com.’s, and Chapter Chmn., Hart- 
ford Chapter. Chmn., Nat’! Editorial, 
Nat’! Nominating, and Nat’! Resolutions 
Com.’s. Director (two terms): Member. 
Organization Progress Com. Incumbent 
Chmn., Natl Constitution and By-Laws 
Com. (third term). Industrial Produc 
tion Executive since 1915. Active in vari- 
ous technical and professional societies 


CARL A. HOLMER—Supt., Tool Room, 
Caterpillar Tractor Co., Peoria, III 
Senior Member since 1940. Vice-Chmn 


The Tool Engineer 








und Chmn., Peoria Chapter. Incumbent 
Membe Nat'l Finance Com und Dj 
rect Has given . valuable t 
r Na Edu tion (¢ tne 
apprentice training program. Industrial 
Executive and Tool Engineer since 1‘ 
KENNETH C. JASPER—-Methods Eng 
Westinghouse Elec. Corp., Louisville, Ky 
Senior Member since 1937. Active in 
rganization of and Charter Member 
Sec’y and Treas., Tri-Cities Chapter 
Also active in formation of Louisville 
Chapter—Charter Member and Chmn 
Incumbent Director. Industrial Execu 
tive, specializing in Methods and Tool 


En 






1929. Active parti 
positions in vari 


d civi yI 


gineering since 


ipation and executive 
us technical professional ar 


Frank Martindell 





T. P. Orchard L. J]. Radermacher 

FRANK MARTINDELL—Product Develop 
ment Eng.. Illinois Watch Case Co., El 
gin, Ill. Senior Member since 1941 
Vice-Chmn., and Chmn., Chicago Chap 
ter. Member, Nat'l Education Com. In 
umbent Member, Handbook Com.; and 
Director. Industrial Executive and Engi 
neer since 1926 Graduate Mechanical 


Engineer 


THOMAS P. ORCHARD—Partner and Gen 


Mer.. American Tool Eng’g Co., New 
York City. Senior Member since 1938 
Charter Member and Chmn., Entertain 
ment Com., Northern New Jersey Chap 
ter. Charter Member, Vice-Chmn., and 
Chmn., Greater New York Chapter. In 
cumbent 3rd Vice-Pres., and Director 
Industrial Executive, Tool Engineer 
and Supervisor, Student Training, since 
1914 

W. B. PEIRCE Vice-Pres., Research and 
Development, Flannery Bolt Co., Bridge 
ville, Pa. Senior Member since 1938 
Vice-Chm1: and = Chmn., Pittsburgh 
Chapter Nat’l Membership Com 
two terms) Member, Organization 


Progress Com., 3rd Vice-Pres. Incumbent 


2nd Vice-Pres., and Director third 
term). Industrial Executive holding top 
administrative positions since 1907. Di 
rector of various manufacturing plants 
Active Executive in technical, profes 
sional and civic organizations 

LAWRENCE J. RADERMACHER—Pres., and 


Gen. Mgr., Stokerunit Corp., Milwaukee 


Wis. Senior Member since 1936. Charter 
Member, Chmn., Program Com and 
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Vice-( Milwaukee ( ( 

Nat'l T é ind Place 4 s, N 
nati! ind Program ( S ASTT 
Max T P ress | 194 
Incur it Dire I E 

sin ] ] 

ALBERT M. SARGENT ( I 
Pres and rer Mer I Er ¥ 
Mfg ( Pioneer Pumy Mf 
and Pioneer Industrie M 
One f founders f AST Se 
Member since 1932. Se ‘ Nat 
Constitution and By-lI N S 
ards Nat Editor YY 
Progress ( n.’s. Nat'l Se e t 

nd Vice-Pres In D 

eight te n an lst V e-Pres. I 
trial strative I r 
E 191¢ . 





luction and Industrial Engins 
irticipates in technic 
civic and industrial organi 
A. M. SCHMIT—Owner and 
A. M. Schmit Co.. Toled 
Member since 1937. Mem! 
Chapter. Incumbent Dirs 
Sec’y. Industrial Executive 
in Inspection and Product 
since 191¢ 

HOWARD F. VOLZ—Sale 
Gosiger Mchry ¢ Da 
Senior Member since 1938 
cinnati Chapter 2nd V 
Vice-Chmn and Chm 


Chapter. Incumbent Direct 


gineer, Tool Engineer an 
Executive since 1919 
GRANT 5S. WILCOX, JR 
Mechani Plymout! D 
Corp. Senior Member since 
Editorial Com.; Vice-Chmr 


‘ Active 
p ess 
if _ 
(rel Ms 
() Ser 
er Tole 
i Nat 
pe lizir 
r Cont 
I ( H 
oO 
»e ( 
Chmn lst 
Columbu 
Sales | 
Product n 
Asst. Maste 





Detroit Chapter. Incumbent Cl 
Committee Nat'l Standards 

active contributor to the Or 

Progress Com. Industrial Executive 
Tool Engineering since 1939 Active 
Executive in technical and professional 


Holder of B 


Engineering, a1 


organizations 
Mechanical 


articles on aviation 


In addition to the busins 


experience listed by the 

Committee, many yf 

hold important offices i: 
ma % 


sional ana 


Smila nas 


New Society Data Sheets 
For “The Tool Engineer” 


National W. H 
Oxford 


Standards Chairman 


Carl J 


appointed 


Chief Engineer, National Twist Drill & 
I Company, Roch 
ster, Michigan, chair 





man of a sub-commit 
tee to re-edit in 
ASTE data sheet 
form engineering in 
ition as the be 
nning of a senes to 
luded in THE 
Toot ENGINEER. This 
1onthly reference ma 
terial will be conven 
ntly indexed for C. J. Oxtord 
Work on an adequate index to the 
Society's Data Sheets is progressing 
ider the direction of Grant S. Wilcox, 
] Chairman of the Data Sheet Sub 


His committee expects to 


ve the completed index ready for dis 
tribution early in the year 

A contract and rate schedule govern 
ing the ASTE Data Sheet Distribution 


Service the Na 
Chairman 


instructions 


by 
Committee, 
Copies, and 
data sheets, will 
hands of Chapter Chairmen 
This 


been 
Standards 


reports 


has approved 
tional 


Smila 


for 


be 
and 
information 


preparing soon 





tandards Chairmen 


will enable local ASTE Standards Com 
mittees to assist manufacturers inter 
ested in distributing engineering data 
to the Society's membership. 


W.E.S. Weleomes A.S.T.E. 
As Affiliate Member 


Worcester, Mass A joint meeting of 
Worcester A.S.T.E., and the 
Worcester Engineering Society was held 
t Putnam and Thurston’s on November 


Chapter 


6, with an excellent attendance. At this 
time the A.S.T.E. group received an 
fticial welcome as an affiliate member 


Stanley 
the Wor ester 


N. McCaslin, President of 
Engineering Society 





4 

C. A. Sundstrom W.S. Larson 

Mr. McCaslin, chairman of the meet 
ing, introduced W. S. Larson, Develop- 
ment Engineer and C. A. Sundstrom 
Tool Engineer, of the General Electric 
plant in Pittsfield. Using a very interest 
ing display of plastic products and a 
film depicting some of the future uses 
of these materials, Mr. Larson discussed 


designing for plastics 

Following Mr Mr 
Sundstrom described some of the prob 
lems involved in mold tooling. 


Larson's address, 


National Director William W. Young 
f Boston spoke briefly of the coming 
tool show and other items of national 


interest 

The A.S.T.E. Chapter is one of 
le seven engineering groups comprising 
he Worcester Engineering Society 


lox al 
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Germans Could Resume 
Tool Production Now 


Springfield, Mass Although its indus- 
try has been heavily bombed, Germany 
could begin the manufacture of machine 
tools and gages almost immediately, 
according to ASTE Past President A. H 
d’Arcambal Vice-President and Con 
sulting Metallurgist, Pratt & Whitney 
Division, Niles-Bement-Pond Company, 
Hartford, Connecticut, who spoke at 
Springfield Chapter’s “Past Presidents 
Night,” held November 12 in the High 
land Hotel 

Mr. d’Arcambal, who had just re 
turned from a ten-week government 
sponsored technical investigation of Ger 
man war plants, asserted that every 
factory he inspected could start pro 
duction within a month. While the cities 
themselves were about 75° demolished, 
most of the war plants were located on 
the outskirts where devastation was 
lighter, he pointed out 

Many of the machine tool and gage 
plants which he saw had the machinery 
intact, although roofs and walls had been 
destroyed. Only about eight pieces of 
machine tools were ruined for every ton 
of bombs dropped, he observed 

German manufacturers admitted that 
the failure of transportation and fuel 
supply brought about defeat It was 
apparent that power plants suffered only 
slightly, as the Germans could always 
turn on power when asked to demon- 
strate their machines, Mr. d’Arcambal 
commented 

Machine tool plants, the speaker said, 
were well equipped with German-built 
machines, augmented by some Swiss and 
Swedish equipment American-made 
tools, generally speaking, were superior 
to the Germans’, but much interesting 
information was gleaned from German 
manufacturing methods. 

Differing from American practice, Mr. 
d’Arcambal stated, almost all high speed 
taps were made with full eccentric relief 
Shanks of taps over five-sixteenths were 
welded. This, and the foreshortening of 
the cutting-length of the tap, was done 
to conserve steel, in Mr. d’Arcambal’s 
opinion. Carbon steel taps were roll- 
threaded to .0005” tolerance. 

German manufacturers believe that 
Germany could have discovered the 
secret of atomic energy, if Hitler had 
not refused to defer scientists and tech- 
nical men for military service, Mr. 
d’Arcambal concluded. 

The local Chapter event honored five 
of the Society's Past Presidents—R. M. 
Lippard of Worcester, James R. Weaver 
and Frank W. Curtis of Springfield, Ray 
H. Morris and Mr. d’Arcambal of Hart- 
ford 








Five former Presidents of ASTE were honored by Springfield (Mass.) Chapter, November 12, on the 
occasion of ‘Past Presidents Night.’ The guests of honor, as shown in the upper photo, are (left to 
right) R. M. Lippard of Worcester, J. R. Weaver of Springfield, A. H. d’Arcambal of Hartford. F. W 


Curtis of Springfield, and Ray H. Morris of Hartford 


The gathering was also distinguished by the presence of seven New England Chapter Chairmen. Lower 


photo, standing: Arthur A. Nichols, Boston; J. F 


Sargent, New Haven; F. W. McQueston, Worcester 


and George R. Morin, Twin States. Seated: George A. Highberg, Hartford: E. J. Stone Springfield; and 


J. F. McGowan, 


Little Rhody 


Wisconsin Group Guests Of Ampco 


Milwaukee, Wis.—Ampco Metal, Inc., 
was host to Milwaukee Chapter Novem 
ber 8 when the group assembled in the 
Company’s cafeteria for their monthly 
dinner meeting. 

George A. Dreher, Ampco Works Man 
ager, welcomed the party, and Walter 
Eden of the Ampco organization gave an 
interesting technical talk on the com 


Six visiting New England Chapter 
Chairmen were present. These included 
Arthur A. Nichols, Boston; George A 
Highberg, Hartford; J. F. McGowan, 
Little Rhody; J. F. Sargent, New Haven; 
George R. Morin, Twin States; and 
F. W. McQueston, Worcester. 


pany’s manufacturing processes and the 
production of the film, “Golden Hori 
zons.” This film, showing in technicolor 
the manufacture und uses of the 
company’s products, was subsequently 
screened for the er yment of the gath 
ering 


Several visitors from other Chapters 
were present, including National As 
sistant Secretary-Treasurer W. A. Daw 
son of Hamilton, George Ray of Wind 
sor, and Charles Plumber of Toronto 
The guests from Canada visited a num 
ber of Milwaukee plants the following 
day 

National Director L. J. Radermacher 
reported on the Semi-Annual Meeting 





Several ASTE’ers from Canada visited Milwaukee Chapter, November 8, when the Wisconsin group held their meeting in the Ampco Metal plant 
At left, reading from left to right, are National Assistant Secretary-Treasurer W. A. Dawson of Hamilton, George Ray of Windsor, Charles Plumber of 


Toronto, and Dick Camel of the Milwaukee Chapter Welcoming Committee 
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At right is a general view of the group at dinner in the Ampco cafeteria 
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Detroit representatives of trade publications and newspapers 
intently to President C. V. Briner’s talk concerning ASTE’s history, achievements and future plans. Seated around the conference table (from left to right) are 


A. M. Sargent, Ist V.P., ASTE; Joseph Geschelin 


Automotive and Aviation Industry; Ralph R. Watts, The 
St. Claire Advertising Co.; W. J. Frederick, Nat'l Treas t 


ASTE; George Deery, Aut 


who attended the Society's recent press conference at the Book-Cadillac Hotel in Detroit, listened 


t News, Paul Cattey, ASTE Account Executive 


New Cc. V. Brimer, ASTE President; J. D M. White. Automobile 


opics; H. E. Conrad, Exec. Sec'y; A. M. Schmit, Nat'l Sec’y; and W. B. Peirce, 2nd V.P,, ASTE; R. B. Powers, Executive Editor, The Too! Engineer: Chester $ 


Ricker, Ame 


Machinist; C. J. Hasse, ASTE office manager; G. N. Loesch, M } € 


lications; OD. G. Baird, Mill and Factory; and A. H. Ward, Ward's Reports, Inc 


Society Holds Press Conference 


A press conference to acquaint the 
newspaper fraternity as well as the tech 
nical press with the nature and activities 
f ASTE was held at the Book-Cadillac 
Hotel in Detroit on November 29. The 
conference served also to introduce to 
the press the ASTE National Officers 
and the Society’s new Executive Secre 
tary, Harry E. Conrad. 

President C. V. Briner gave a compre 
iensive talk on the origin and growth 
of ASTE, its accomplishments in recent 
years and its program for the future 

Representing ASTE at the press con 
ference, in addition to Mr. Briner and 
Mr. Conrad, were: A. M. Sargent, First 
Vice-President; W. B. Peirce, Second 
Vice-President; W. J. Frederick, National 
Treasurer; A. M. Schmit, National Secre 
tary; and R. B. Powers, Executive Editor 
of THE TOOL ENGINEER. 

Among the newspaper and trade publi 
cation representatives present were 


Ralph R. Watts, The Detroit News; 


} 


Frommelt Demonstrates 


New Carbide Milling 


Flint, Mich.—One of Flint Chapter’s 
best meetings took place on November 
15, at General Motors Institute, when 
members and guests heard Dr. H. A 
Frommelt, Chief Research Engineer of 
Kennametal, Inc., Latrobe, Pennsylvania 
talk on “High Speed Milling Cutter Per 
formance.” 

Dr. Frommelt gave a brief history of 
carbide milling from 1928 to the present 
day. With slides he showed feeds, speeds 
and finishes to be expected from this 
type of milling, pointing out that cutting 
speeds up to 750 s.f.p.m. have been 
obtained with carbide tools. The great 
limiting feature in carbide milling is the 
power and rigidity of the machine used 
he stressed 

As chip clearance assumes great im 
portance in this high speed work, the 
cutters are specially designed, the speak- 
er explained. The body is heat treated, 
and the blade slots ground and held to 
close limits. Blades for the slots are of 
solid carbide, securely locked in place 
All blades may be removed in three 
minutes and replaced in four, without 
detaching the cutter from the machine 

At the conclusion of Dr. Frommelt’s 
discussion, the entire group visited the 
Tool Shop at the Institute where two 
milling machines were set up with spe 
cial carbide cutters. The members were 
impressed with the ease with which both 
steel and cast iron were removed by 
carbide milling 

Many of those in attendance presented 
interesting problems to which Dr. From 
melt gave clear and concise solutions 
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Joseph Geschelin, Automotive and Avia 
tion Industry; A. G. Baer and J. D. M 
White, Automobile Topics George 
Deery, Automotive News; A. H. Ward 
Ward's Reports; Dwight G. Baird, Mill 
and Factory; Leonard Westrate, Chilton 
Publications; George N. Loesch, Michi 
gan Manufacturer and Financial Record 
Chester S. Ricker, American Machinist 


Others present included: Willis Hall 


Detroit Board of Commerce: Pau 
Cattey, the Society's account executive 


St. Claire Advertising Company; an 


Charles Hasse, office manager of ASTE 


A round-table discussion followed Mr 


Briner’s talk, during which time mem 
bers of the press expressed unusual 
interest in Society affairs through the 
nature and number of their questions 
A buffet supper followed 





Above, Dr 
metal, Inc., demonstrates high speed carbide 
milling to members of Flint Chapter, at Gen- 
eral Motors Institute Tool Shop. Dr. Frommelt 
was technical speaker at the Chapter's Novem- 
ber 15 meeting, when he discussed “High 
Speed Milling Cutter Performance 


H. A. Frommelt (center) of Kenna- 


At right, Curtiss P. Walton (left), Engineer 

C. L. Bendle Metal Cutting Tools, and Cliff L 

Bendle (right), owner of the Bendle company 

and Vice-President of Crobalt, Inc., Ann 

Arbor, Michigan, have their questions on spe- 

cial milling problems capably answered by 
Dr. Frommelt 


Record, Leonard Westrate, Chilton Pub- 


Humorist Delights 
With Travel Tales 
Rockford, Il Members of Rockford 
Chapter entertained their ladies Decem 
ber 6 at Hotel Faust. The event was the 
Chapter’s Annual Ladies Night Dinner 
Upon entering the dining room, each 
feminine guest was presented with a 
shoulder corsage. Dinner music was fur 

nished by a string trio 

“Kentucky Colonel Jack Major, 
humorist, provided the evening's diver 
sion with an account of his travels in 
Australia and the South Pacific with a 
U.S.O. unit. His narrative was inte 
spersed with humorous incidents which 
provoked much mirth. Mr. Major’s color 
pictures of South Pacific animal and 
bird life concluded a very enjoyable 


evening 
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ASTE President C. V. Briner of Cleveland (standing) tells Fort Wayne Chapter how the Society's plans for the future will benefit Tool Engineers. At head 
table are (left to right) Secretary Edward K. Burt, National Secretary A. M. Schmit of Toledo, Chairman Milton H. Kline, Mr. Briner, First Vice Chairmar 


Emil W. Mellin (partly hidden), Rudolph E. Esch of Vickers, Inc., 


National Officials Visit 
Fort Wayne 


Fort Wayne, Ind.—On the occasion of 
its November 14 dinner meeting, Fort 
Wayne Chapter was thrice honored by 
the presence of President C. V. Briner, 
National Secretary A. M. Schmit and 
National Director H. R. Shearer 

After a report from Director Shearer 
on the Semi-Annual Meeting recently 
held in Detroit, and a few remarks from 
Secretary Schmit, President Briner spoke 
on the “Operation of National Head- 
quarters and Future Plans of the National 
Organization for the Promulgation of 
Tool Engineers.’ His talk included a 
review of the growth of the Society from 
a small local Chapter at Detroit to the 
present membership in excess of 18,225 
members. 

In predicting the future of ASTE, Mr. 
Briner stated that the organization has 
passed the “growing pains” stage, and, 
with the development of plans and 
projects now under way, it will continue 
to gain respect and admiration in engi- 
neering circles. 

President Briner referred to the un- 
tiring efforts of the National Officers and 
Committee Chairmen in the reorganiza- 
tion and extension of Society activities. 

Rudolph E. Esch, Machinery Equip- 
ment Manager, Vickers, Inc., Detroit, 
and technical speaker for the meeting, 
discussed “Hydraulic Transmission of 
Power.” Mr. Esch illustrated his talk 
with slides and models of hydraulic 
motors and controls. 

Approximately 85 members and guests 
attended the meeting at the Chamber of 
Commerce. 


Georgia Tech Professor 
Heat Treating Speaker 


Atlanta, Ga.—Care in obtaining the 
proper temperature for heat treating 
metals was one of the points emphasized 
by Prof. O. M. Harrelson, head of the 
Metallurgical and Welding Department, 
Georgia School of Technology, and 
principal speaker at Atlanta Chapter’s 
December 5 meeting in the Ansley Hotel. 

Though his topic, “The Manufacture 
of Iron and Steel, and Heat Treatment,” 
is large in scope, Prof. Harrelson demon- 
strated remarkable ability in selecting 
the “meat” of the subject, making this 
meeting one of the highlights among 
programs presented by the Chapter. 

New members welcomed included F. 
V. Crowe, H. K. Grant, C. S. Blaylock, 
Dwight Hollowell, Paul Roper, and J. T. 
Henry who transferred from Philadel- 
phia Chapter 
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Tooling Ups Production— 
Workers Loaf 


Newark, N. J.—Jigs and fixtures de- 
signed by Tool Engineers have made 
it possible for an operator to loaf half 
the time and still get 
out his quota of pro 
duction, according to 
Frank O. Hoagland, 
Master Mechanic, 
Pratt & Whitney, Div 
Niles - Bement - Pond 
Company, Hartford, 
Connecticut, and 
speaker at the No- 
vember 13 meeting of 
Northern New Jersey 
Chapter. 

By way of specific 
example, Mr. Hoagland mentioned that 
in the manufacture of rifle barrels with 
the original equipment, maximum pro- 
duction per man-day was 16 pieces. When 
new tooling was installed, it was ex 
pected that production would double, 
but the operators decided that a 50‘ 
increase was adequate. Maximum pro- 
duction was thus 24 barrels. The job 
was then turned over to a new group 
with no previous experience, and output 
immediately rose to 40. 

Turning then to his main topic, Mr. 
Hoagland outlined the history of pre- 
cision measurements from the earliest 
days down to the acceptance of the 
standard French meter and the Con- 
gressional decision to fix the length of 
the standard inch as 25.4 mm. He then 
traced the development of the jig borer, 
and pointed out the necessity of proper 
dimensioning of drawings for parts to 
be machined on this equipment. 

Locating all holes from the top and 
left-hand edges, he explained, makes it 
possible for the operator to place the 
drawing on the machine table and 
duplicate dimensions directly without 
making time-consuming calculations. 

Emphasizing the necessity for proper 
temperature control, the speaker showed 
how the use of newly-designed duralium- 
copper parallels for supporting work on 
the jig borer table would conduct heat 
from the work and assure increased 
accuracy. 

The talk was illustrated with numer- 
ous lantern slides of measuring and jig 
boring equipment. Methods were shown 
for setting up work on the table for the 
boring of angular and compound angular 
work with absolute precision. A question 
period followed, lasting over a half hour. 

Over 100 members and guests were 
present for dinner, with a total of some 
250 at the meeting—one of the biggest 
attendances recorded by the Chapter. 





F. O. Hoagland 


technical speaker; and National Director Hayden R. Shearer of Indianapolis 





Situations Wanted 
HONORABLY DISCHARGED VETERAN 
desires position as tool designer in 
the United States. Ample engineering 
background, including 14 years air- 
craft tool designing; 24 years topo- 
graphical and construction engineer- 
ing; 14 years chemical engineering; 2 
years mining engineering; 34 years 
mechanical engineering in college. Ex- 
cellent references. Write Box P, Amer- 
ican Society of Tool Engineers, 1666 
Penobscot Bldg., Detroit 26, Mich 











New Consumer Goods 
> ee 
Precision Broached 

Baltimore, Md Kenneth N. Ma 
comber, Chief Service Engineer for The 
Lapointe Machine Tool Company, Hud 
son, Massachusetts 
gave a comprehensive 
talk and showed two 
interesting colored 
films on the _ history 
and accomplishments 
of broaching before 
Baltimore Chapter’s 
December meeting in 
the Engineers Club 

Wartime develop 
ments in precision 
broaching will solve K 
many problems in the 
production of consumer goods, Mr 
Macomber declared. Such necessities as 
motor blocks and connecting rods for 
airplanes, household 





N. Macomber 


automobiles and 
flatiron bases, wrenches of all sizes and 
descriptions, used for the smallest nut 
on a sewing machine to the largest on 
a two-hundred ton milling machine, are 
all being precision broached, he said 

Jet propulsion, he pointed out, owes 
much of its progress to the precision 
machining accomplished by broaching 
equipment. An interesting project now 
in production, Mr. Macomber related, 
is the segment gear for the household 
washing machine. Heretofore, this gear 
was made somewhat haphazardly on a 
milling machine, but with the exact 
tolerances achieved by broaching, the 
housewife is guaranteed precision oper 
ation of her washer. Many other out- 
standing jobs of vital interest to every 
consumer are now being worked out by 
broaching, according to the speaker. 


Mr. Macomber conducted a question 
and answer _ session after showing 
colored films on broaching, giving valu- 
able information on problems confront 
ing some of the Chapter members 
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Curtis and Briner Guests 
At ASM-ASTE Meeting 


Boston Mass The local Chapters ol 
ASM and ASTE collaborated in a joint 
dinner meeting at Hotel Bradford, No 
vember 8, with ASTE Past President 
Frank W. Curtis as the featured speaker 

Mr. Curtis, who is Consulting Engi 
neer for Induction Heating Corporation, 
New York City, and a National Director 
of ASTE, gave one of his splendid talks 
on “High Frequency Induction Heat 
ing,” a subject on which he its a recog 
nized authority. His papers, articles and 
books, dealing with induction heating 
are well known in industry 

After thoroughly discussing mechanical 
devices and equipment, tooling and set 
ups for short runs and automatic produc 
tion on hardening and brazing, Mr 
Curtis showed colored motion pictures 
which effectively illustrated his remarks 

ASM Past Chairman Harry B. Parker, 
Metallurgist, of Tubular Rivet and Steel 
Company, Wollaston, gave a gadget talk 
n “Some Corrections on Fatigue Fail 
ures.’ Mr. Parker is also a member of 
Boston Chapter, ASTE. 

The anti-blackout suit was demon 
strated and explained by its co-inventor, 
Henry W. Wilder, Chief Inspector of 
Heald Machine Company, Worcester, 
and member of ASTE and ASM. John 
L. Morosini, another ASTE member, 
assisted Mr. Wilder in the demonstra- 
tion 

ASTE President C. V. Briner ex 
tended the Society’s greetings to the 350 
members and guests of both organiza 
tions. Ray Sault, Chairman of the Bos- 
ton ASM Chaper, spoke briefly, outlining 
his societys past 
future plans. 

An afternoon exhibit and demonstra 
tion of induction heating equipment, in 
the Boston Edison Company’s high fre- 
quency electric heating laboratory, pre- 
ceded and supplemented the evening’s 
program 


achievements and 


Cleveland Issues Roster 


Cleveland Chapter has published an 
attractive roster for the 1945-46 season 
The book contains, in addition to the 
names and addresses of members, a 
cross-listing by companies, the personnel 
of Chapter committees, and an Honor 
Roll of Armed Service members 





Chemist Shows Plastics 


; ——, 
Molding Processes 
St. Louis, Mo 1. Kennet! 
Chemist 
Company, St 


Research 
Louis, in practi 
nans language pre 
sented a lecture on 
illustrated 
with a film, “The 
Shape of Things to 
Come,” at the No- 
vember 1 meeting of 
St. Louis Chapter. The 
motion pictures, show 
ing various types of 
plastics and molding 
dies, were followed by 


t lastics 





a question and answer 1K. Cra 
period 

Mr. Craver specializes in plastics, plas 
catalytic hydr 
In addition to his work at Monsanto, he 
is a member of the St. Louis faculty 
Plastics Institute. The Plastics Club of 
St. Louis, with a membership of 150 per 


ticizers, and ygenations 


sons interested in this field, was founded 
by Mr. Craver 


Van Ausdall Organizes 


Development Firm 
Liberty, Ind Carl Van Ausdall has 


started a tool and machine design busi 
“Van's Service This 


service includes design 


ness known as 


of product (assembly 
and detail ) 


for manufacture, prod 


drawings 


uct development, de 
sign of tools, and 
method yf 
ture 


manutac 
Designing projects 
are already under 
way, and the building 
of models will begin 
, _ as soon as equipment 
C. Van Ausdall oan be acquired 

Mr. Van Ausdall was recently con 
nected with the Engineering Service and 
Machine Company of New York City 


Prior to this association, he served as 


tool engineer and chief draftsman for the 
Lewis Precision Company, and also was 
employed by the 
Company 

A former member of Greater New 
York Chapter, ASTE, Mr. Van Ausdall 
has transferred to Richmond Chapter 


Sperry Gyroscope 


Schiller Earns Degree 
7 . . . 
Of Professional Engineer 
New York—A Professional Degree in 
Engineering has been conferred on J. D 
Schiller, Engineering Department Chief 
Western E 


( mpany 


lectric 
Jersey 
City, New Jersey, by 
Cooper Union Night 
School of Engineer 

Mr. Schiller, Chair 
man of Greater New 
York Chapter, ASTE, 
earned his degree by 
attending evening 





classes while carrying 
n his daytime war J. D. Schiller 
production responsi 
bilities and executing the duties of the 
various offices he has held in his Chapter 

While at night college, he was Vice 
President of the graduating class and 
Chairman of the American Society of 
Mechanical Engineers Student Chapter 
A prize for an outstanding record in 
Mechanical Engineering was also awarded 
him by ASME. He is a B.M.E. graduate 
»f the school’s 1932 class 

For the past five years he has been 
associated with Western Electric Com 
pany in the Jersey City and Kearney 
plants, having complete responsibility foi 
several manufacturing projects Since 
1942 he has been in charge of manufac 
turing engineering 

Previous business connections include 
service with E. W. Bliss & Company, 
3rooklyn, as Tool Designing Section 
Chief in the tooling program for naval 
torpedoes; machine and tool designing 
for Conmar Products Corporation, Bay 
onne, and Strauss Fasteners, New York 
City, manufacturers of slide fasteners 
and related machinery; and several years 
as machinist, millwright, and tool and 
die maker. In the latter capacity, he was 
employed by Sperry Gyroscope Com 
pany and American Can Company 
Brooklyn, and Aeromarine Instrument 
Company, Bronx, New York 

A charter member of Greater New 
York Chapter, ASTE, Mr. Schiller served 
several terms as Standards Chairman, 
Secretary and First Vice-Chairman be 
fore his election this year to the chair 
manship of the Chapter 

Time permitting, he plans to continue 
studying for a Ph.D. in M.E. 





When Boston Chapter met with ASM November 8 in the Hotel Bradford, 350 me mbers and guests of both Societies assembled to hear ASTE’s genial Past Presi- 


dent and Nationc! Director, Frank W. Curtis, speak on “High Frequency Induction Heating 


President C. V. Briner 


The gathering was also distinguished by the presence of ASTE 


Standing at the speaker's table are local and national officials of both organizations. Left to right: Standish $. Rowe, Boston ASTE Membership Chmn.; James 
L. Faden, ASM; Paul F. Fields, ASTE; Howard Handy, Boston ASM Secretary; Ray H. Morris, Past President, ASTE; W. W. Young, National Director, ASTE; 
John Ryneska, 2nd Vice-Chmn., ASTE; Messrs. Briner and Curtis, Arthur A. Nichols, Chmn., ASTE; J. B Savits, Boston ASTE Program Chmn.; Henry W. Wilder, 


ASM, speaker; Harry B. Parker, Past Chmn., ASM, and gadget speaker; Prof 


John Norton of Massachusetts Institute of Technology, and Past Chmn., ASM; 


Prof. John Chipman of M.1.T., and National Trustee, ASM; Ray Sault, Chmn., ASM; Henry Richards, Past Chmn., ASTE; and James Moran, Research Engineer 
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Press Brake Versatile Thread Grinding Found More Efficient 
Cedar Rapids, lowa The largest 


. South Bend, Ind M. §S xyjesdahl number sizes can be ground at aston 
attendance recorded by Cedar Rapids . Gjesdé as ewe . : 
. Research Engineer, Landis Machine ingly high speeds any as 200( 
Chapter heard A. G. Baumgartner, Me : . Pra See 
. : Company, Waynesboro, Pennsylvania U per hour 
chanical Engineer Cincinnati Shaper id S eceiie Sand 
: aaaresse Sour enc riesdal ed hart , —— 
Company, deliver an illustrated lecture Ct ; . . Mr. Gjesdahl u arts to descr 
> ae lapter at their t } . . 2 ‘ } . 
November on The Press Brake in N F , ' : the theory é ing by til 
: » 2 ovember meeting, he reculatir ee ey ar ae 
Sheet Metal and Plate Work Forty ' ' - the regulating w twice the he 
Oo eS sr > ) yle he thread At prese 2¥ 
members and 80 guests of the young . c th ; > = 4 angle of the threa At present, expe 
. ; ante 2s > ¢ men » hein ‘ ‘ a cs : 
Chapter were present at the Hotel G : . ap M a ae nents are being ted in the dey 
rine z 2g - pme , n Acme ire 
Roosevelt dinner meeting " , r ing J “ye pment ~~ precisi Acme threads 
Tn , dan gave a short f t wtting ae —— 
The versatility of the press brake in E = f R Hirst cutting al lepth, harden 
summary 0 ypica he thread. and then centerle , ; 
handling a wide variety of forming and - — the thread, and t nteriess grind 
grinding equipment the last .010, he sa 


punching jobs, as explained by Mr 


and then proceeded to 
Baumgartner, was very impressive. Of 


describe the develop- National Director H. R. Shearer 





especial interest was his description of al ea ere z : 
-_ methods used in aa a for ment of centerless ~ * rings ws: po y t Seé aa Proce 
diversified problems thread grinding ma M. S. Gjesdahl oe = Detroit aaLEws Ual NieE 
As coffee speaker, John J. Wagner cane. 

past president of the Cedar Rapids Real One of the distinct advantages of Jackson Chung, the — speaker 
Estate Board, and prominent in state thread grinding, the speaker declared, is the paige described industrial develo, 
and national real estate circles, outlined that the threads are formed on the sae in China, w thus far have bee 

the principal reasons for the present hardened bar and there is no danger of nantes te — ge in order 
national housing shortage. He pointed the distortion common in former proc- catch UP WIth the rest ie world, M 
out that high production methods and esses where the part was first threaded Chung stated a na w ld have to i 
a building trades training program will and then hardened. Among other su i antag aE industrial policy wheret 

be required to properly alleviate the periorities of this process are the very heavy industries would be state-owned 
situation smooth finish obtainable and the more A program similar to Russia’s fiv: 
Before the technical session, the audi nearly perfect shape of the thread. Parts year plan would be launched, Mr. Chur 
ence had an opportunity to inspect ex under 58” are ground from the solid bar indicated. The services of foreign eng 
hibits furnished by the Cincinnati Shaper in one pass through the machine, while neers and the purchase of machiner 
Company and the Frederick Post Com larger parts are either pre-threaded or would have to be financed by intensiv 
pany ground more than once sales of agricultural products. Anothe 
requirement for China’s industrial ex 

The grinding wheel, he explained, is pansion would be the establishment 
Cleveland Show kept to the right shape by a wheel a stable government which could insurs 
Hotel Reservation Forms crushing attachment mounted over the the repayment f foreign loans. Chi 
Should Be Secured top, ready for use when necessary. Brass is Now sending students to the Unite 
; . screws can be ground without any crush- States to learn ir methods for appli 
From Nat'l Hadgqtrs. Vow ing, as brass has little or no wearing cation to its new industrial order, the 
effect on the wheel. Small screws of the speaker told his audience 
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Record attendance of 120 turned out for Cedar Rapids November 7 meeting. Technical speaker was A. G. Baumgartner of Cincinnati Shaper Company who 

discussed “The Press Brake in Sheet Metal and Plate Work.’’ Chairman John Speck (standing, in lower photo) calls meeting to order. At speaker's table 

left to right) ore Treasurer R. A. Hruska, Dan Avery, Frederick Post Company; Secretary John L. Stark, John J. Wagner, Cedar Rapids Real Estate Board, coffee 
speaker; Mr. Baumgortner, First Vice-Chairman M. J. Fitzgerald, Entertainment Chairman Bruce Dew, and Second Vice-Chairman J. L. Sealy 
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We have the greatest productive science in the world, but unfortunately business is often too busy fighting government to work with science,”’ Dr. Hilton 


ira Jones (upper left) tells Elmira Chapter in his lecture, 
Annual Ladies Night held November 5 in Mark Twain Hotel. Miss Barbara Jane Brown (center 
Philadelphia, entertains with vocal selections. Right, 
Officers and guests at speakers’ table (lower photos 


Past Chairman and Mrs. J. R. Blank, Past Chairman Dolph Kylor 


Technical Editor 
Guest Speaker 
Hamilton Ont The 4lst 
Hamilton 


regular 


jinner meeting of Chapter 
was held at the Royal Connaught Hotel 
yn November 9 

Head table 
Chairman Harry H. Whitehall included 
L. G. Singer, former Director and Na 
tional Officer E. A. Greer, recently 
transferred to Toronto, and A. E. (Andy) 
Rylander, technical editor of THE Too! 
ENGINEER 


guests introduced by 





B. T. Anderson A. E. Rylander 


Called upon for a short talk, Mr 
Rylander asked for fullest support of 
local and National Officers. He com- 
mented on the coming Exposition, the 
Tool Engineers’ Handbook,” and ASTE 
Directory now in process, and reported 
on the progress of THE TOOL ENGINEER 


Technical speaker of the evening was 
B. T. Anderson, Chief Electrical Engi 
neer, Sundstrand Machine Tool Com- 
pany, Rockford, Illinois, who spoke on 
the “Application of Electronics to Ma 
chine Tools.” Mr. Anderson’s lecture 
was profusely illustrated with slides 
showing the use of various electronically- 
equipped machine tools in solving spe 
cial machining problems. 
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Peeps at Things to Come Dr. Jones, a noted 


chemist, was the speaker at the Chapter's Fourth 
one of five finalists in the 


Voice of Tomorrow’ contest at 


Chairman George N. Morceau presents a Victory Bond to Mrs. Ivan Lake, winner of the door prize 
are, left to right, Secretary and Mrs. Floyd B. Allen, Miss Wilma Kylor, Mrs. Edward Stachel and 
Second Vice-Chairman Stachel; Mrs. Burr Jones and First Vice-Chairman Jones, Dr. Hilton Ira Jones, guest speaker; Chairman and Mrs George N. Morceau 


Scientific Discoveries 


To Revolutionize Life 
Elmira, N. Y¥.—Dr. Hilton Ira Jones 


eminent scientist, gave 250 members of 
Elmira Chapter and their guests 
at Things to Come,” in an address before 
the Chapter’s Fourth Annual 
Night at Mark Twain Hotel 
ber 5 


Peeps 


Ladies 


Novem 


Dr. Jones fascinated his audience wit! 
his demonstrations of laboratory magi 
in the creation of comforts and pleas 
ures for the near future. He displayed 
plastic piping that can be pulled throug! 
partitions like electric cable—that is 
elastic withstand 
without bursting; glass fabrics “that will 
last as long as you live’; and mattresses 
of “bubble fill” to make 
sleeping on a cloud 

Among other wonders he predicted 
were a new plastic so transparent that 
a newspaper could be read through a 
piece 36” thick; windows of plastic that 
admit 98% of the sun’s ultra-violet rays 
springs for dollar watches made of tem 
pered glass which never changes size or 
shape under extremes of heat and cold 
a starch for clothes that outlasts the 
material; comforters of glass that weigh 
only a pound and a half; Nylon hosiery 
that needs no drying—only a snap after 
washing and it’s ready to be worn again: 
and a new tough adhesive with whicl 
shoe parts can be fed into a machine 
and turned out as complete uppers 


enough to freezing 


slumber like 


Dr. Jones urged closer cooperation 
between business and science in oftder 
to expedite these marvels to the con 
sumer. “With enough 
from business, science will revolutionize 
life as we know it today.” he promised 


encouragement 


One of the most instructive and ir 
spiring programs ever presented by the 
Chapter, Dr. Jones’ lecture was imme 
diately followed by requests for a return 


and Treasurer and Mrs. James F. Deegan 


Hage Takes Over 
Tool Company 


Toledo, Ohio—Albert Hage, General 
Manager of Hage Industrial System, has 
acquired the management of the Per 
Tool and 
Manufacturing Com 


fection 


pany of this city 
Both companies de 
sien and process pro 
grams, and manufac 
ture tools (including 
special cutting and 
thread ground tools). 
dies, jigs, fixtures, 
gages, and parts 





Albert Hage 


Opened a year ago, 
the Hage plant has 
progressed rapidly, permitting the re 
cent acquisition of the Perfection Com 
pany which is known as the Industrial 
Service Division 

Before becoming a tool manufacturer, 
Mr. Hage managed the S & B Tool 
Corapany and A Tool & Gage Company, 
Detroit, for a year. For the seven pre- 
vious years, he functioned as Purchasing 
Engineer for Spicer Mfg. Corporation 
Earlier, he served as Inspector at Electric 
Auto-Lite Company and Willys-Overland 
Motors, Inc 

He received his technical education at 
Massachusetts Institute of Technology 
and the University of Toledo. An active 
member of Toledo Chapter, Mr. Hage 
has held office as Treasurer and as Chair 
man of several committees 


engagement next year 

Dinner music was provided by the 
Talitha Botsford Trio. Miss Barbara 
Jane Brown, one of five finalists in “The 
Voice of Tomorrow” contest held in 
Philadelphia this year, rendered several 
classical and operatic selections. A rose 
bud was presented to each lady present 
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Hard Work. Formula 
For Success 


Toronto, Ont If you can't open a 
tool shop of your own, get a job where 
you think opportunities exist; then study 
and work so_ hard 
that the boss, realiz 
ing your value, will 
give you the business 
rather than let you 
quit! This advice was 
passed on to Toronto 
Chapter by Neil P 
Petersen President of 
Canadian Acme Screw 
& Gear, Ltd and 
York Arsenals, Ltd., 
in his address on 
“Opportunities, de- 
livered December 10 at the Chapter’s 
Annual Executives Night held in Mal- 
loney’s Art Gallery 

Commenting on the variety of fields 
open to the ambitious, clear-thinking 
youth of Canada, ‘in industry, on the 
farm. in the mines and in the field of 
distribution, he held his audience deeply 
interested and highly amused by dwel- 
ling on episodes in his own business 
career, which rivalled fiction. 

Born in Denmark, Mr. Petersen fol 
lowed the sea, then eventually settled 
in the United States where he served 
his apprenticeship as a toolmaker. He 
reached his present position, as he put 
it, “the hard way.” He insisted that 
anyone who is willing to work can be 
a success 


N. P. Petersen 


Speaking on the Unification of Engi 
neering Standards pertaining to the 
Screw Thread Conference, Mr. Petersen, 
a Canadian delegate to the Conference, 
discussed the variations of thread forms 
and the difficulties involved in arriving 
at a satisfactory standard agreeable to 
all the countries involved. 

Suitably-inscribed gavels were pre- 
sented to all Past Chairmen and to 
Chairman R. Eric Crawford by Walter 
W. Appleton, First Vice-Chairman of 
the Chapter. 

An audience of 145 members and 


2 +B 
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P . " . > r 
Ladies Night Program 


Fond du Lac, Wis.—Members of Fond 
du Lac Chapter entertained their ladies 
at dinner in Hotel Retlaw, November 9, 
on the occasion of the Chapter’s Fourth 
Anniversary program. 

Principal speaker was Fred L. Holmes, 
lawyer and author, who spoke on “Old 
World Wisconsin,” illustrated with 
colored slides showing the contributions 
made by various foreign groups to the 
state’s cultural heritage. Included in the 
travelogue were Wisconsin settlements of 
Belgian, Swiss, German, Polish, Cornish 
Scandinavian and Russian immigrants 

Mr. Holmes was presented by W. E 
Rutz, Vice-President end Works Man 
ager, Giddings & Lewis Machine Tool 
Company, who was the original organizer 
of the Chapter. Hotel Retlaw was the 
scene of the first meeting of a group 
of engineers, assembled at Mr. Rutz’ in- 
vitation, who subsequently became char- 
ter members of Fond du Lac Chapter. 

On display, under an arch of flags of 
many nations, was the ASTE National 
Membership Trophy twice won by Fond 
du Lac Chapter 


friends attended the function 


Addressing 160 Chapter members, 
November 12, R. A. Schafer, Develop- 
ment Engineer, National Automatic Tool 
Company, Richmond, 
Indiana, held their 
attention with a 
highly interesting 
topic, “Multiple 
Spindle Drilling and 
Tooling Techniques.” 

Mr. Schafer stressed 
that single spindle 
drilling is long since 
dead as far as pro- 
duction is concerned. 

With slides he 
showed methods and 
tooling for multiple spindle drilling. He 
compared production figures and methods 
with old single spindle methods, im 
pressing F's audience with his thorough 
knowledge of the subject. 





R. A. Schater 





Marks 4th Anniversary 
Chairman Gideon Kane of Green B 
introduced guests fr 
munities, Nashville 


surrounding 
Tennessee; 
Mexico. Each feminine guest receiv, 
a corsage. Musical entertainment w 
presented by the Elks’ Glee Club 


Describes Manufacture 
Of Carbon Electrodes 


Kansas City, M The manufact 


4 


»f electrodes to el er the thundert 
electrical charges necessary to melt a 
smelt metals was well presented 
Earl L. Dibble, Assistant Division Ma 
ager, National Cart Company, spea 
ing before Kansas City Chapter, Decer 
ber 5, in the Pine Room of the Uni 
Station 


Mr. Dibble’s remarks on “Carbon 
Black Treasure” supplemented a Kod 
chrome film of the same title, tellir 
the story of the engineering, resear 
and development which have made ca 


industrial tool 
electrothermal and electrolytic appli 


bon an irreplaceal 


tions 

Carbon electrodes, such as are uss 
in heating big ste furnaces down 
filament for s 
lamps, were shown in motion picture 


those providing t 


Processing of the was depicted fr 


the time it arrives in cars, is sample 
heated, extruded through dies, then ir 
spected and machined to close toler 
ances 

After screening the film, Mr. Dibbl« 
answered various questions bearing 
the subject 

Lowell Johnstor Chief Producti 
Engineer, Aireon Manufacturing Corp 
ration, and coffee speaker for the eve 


ning, gave a det 
Light” and fluorescent materials. Mr 
Johnston renders 


ther objects in lisplay equipment 


by activating the various materials wit! 
black light. Many f the ways in whicl 
black light was used by the Arme 
Forces during the war were explaine 


by the speaker to the 53 members an 
visitors present 





' 
} " 


nstration of “Black 


luminous signs and 


| 


5) 





Fond du lac members and their ladies return to Hotel Retlaw, scene of Chapter’s first organization meeting, to celebrate Fourth Anniversary of the grovur 


which has twice won the Society's Membership Trophy 
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Cup may be seen displayed beneath an arch of flags, in upper left center of photo 
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Crush Grinding,’ as presented by C. J. Linxweiler and R. Y. Moss of The Sheffield Corporation, attracted 245 engineers to Philadelphia Chapter's November 
15 meeting in the Engineers Club. Mr. Linxweiler, at the left, and Mr. Moss, at the right, are shown addressing the group. In the center is a group of new 
members at one of the special tables arranged by Membership Chairman Arthur F. Diamond. Each recently-elected ASTE’er received a boutonniere 


Crush Grinding Emphasizes Importance York State Bowlers Brave 
Symposium Of Good Tooling November Blizzard 
e a) 

Philadelphia, Pa “Crush Grinding Syracuse, N. Y The Importance of Rochester, N. ¥ Despite bad travel 
was the technical topic discussed by Good Tooling was stressed by Walter ng conditions induced by a heavy snow 
C. J. Linxweiler, Manager, Machine Tool M. Smith, Eastern Sales Manager for storm 147 members and friends of 
Division, and R. Y. Moss, Production Bryant Chucking Rochester Chapter had an enjoyable eve 
Engineer Manager, The Sheffield Corpo Grinder Company ning November 30 at the Chapter’s 


annual bowling party in Eagles Hall 
Prize for high bowling score of 201 went 
to Joseph Mattula. Adolph Batjer of the 
Star Tool Company won the door prize 


ration, Dayton, at the November 15 Springfield, Vt and 
meeting of Philadelphia Chapter at Syracuse 


Mr. Linxweiler sketched the history er’s dinner meet 








yf Crush Grinding which, he claimed ld December 11 hs 
1 f t ) yf rer’ rT. > 
riginated in the distant past and was in the Onondaga Hotel 7 a oor f DoAll Tool Maker’s Gage 
finally lifted from the rut of antiquity At the conclusion Blocks Chrough the efforts of Chapter 
by the Tool Engineer. This method of of his splendid talk lreasurer Fred Bittner, the Commercial 
= : ] » P > > 
dressing wheels, which has been used in Mr. Smith showed an Controls Corporation was well repre 
Europe since the early °30’s, is now excellent color film, sented, and this group fared very well 
moving ahead rapidly, he stated detailing the tooling in the matter of prizes 

: , , A buffe i > i arved > 

Crush grinding, he explained, is done of internal grinders W. M. Smit A buffet luncheon was served at the 
with the aid of a formed roll which is Keen interest was conclusion of the bowling 
crushed into the grinding wheel, either exhibited in the samples of work 

1h . y } | re ] + + 
by power, manually, or by a feed on the on these machines, display¢ 
crusher roll. This form is then trans speaker 
ferred to the work piece by means of Thirty-eight mem e present 
r 
plunge, transverse, or by transverse and for the dinner, while 62 participated in 
plunge combined feeds the meeting 

Two hundred and fifty feet per 
mM lite the 2e > > > } 
ninute is the speed recommended for threads to the inch were ground t ' 
crush forming of the grinding wheels class three fit at the rate of forty pieces 
This can be done by either dry or wet per hour 
methods, but the use of regular thread , 

1 He warned against tr n¢ t crush 
grinding oil makes sharper corners and if ut , ’ 
g rT ) rais ( s an angle on 
better fillets possible. ee os 8 ee oi ys , : , 

A “ae ¢ the side of the wheel gives more satis Joseph Manuele (right), Director of Quality Con- 

Another nteresting feature in Mr fottein tonie Cites sisi ha nael trol, Westinghouse Electric Corporation, answers 
Linxweiler’s talk was the comparison ; iu sae elealll ' s- 4 questions for members of Rochester Chapters 
. an nreadec snhaits VOTMS parts I j 
of a whee which had been diamond . : : t ; ASM and ASTE, following a cecent joint meeting 
dressed with one dr id by the c 1, propellors and jet engines pplemented of the two organizations. Mr. Manuele, the tech- 

wttl cressec y the crush Mr. Moss’ remarks nical speaker, discussed Control of Quality 
method. Cutting points of the latter were During Manufacture and Its Effects on Production 
much sharpe und more numerous. while In the subsequent genera liscussior and Costs.’ At left are Elmer Abell, ASM mem- 
the dia: i dressed grains were flat on period, it was brought it that a grind ber, and Milton Roessel, Second Vice-Chairman, 

. he ¢ ‘ Rochester Chapter, ASTE 

the cutting points. This made the crush ing wheel must maintain its sharp corners 
dressed wheel cut faster, cooler, easier and fillets, the structure tr the whee grinding costs compare favorably with 
and last longer. must be open for chip clearance and fast milling 

_ . sachi ' her roll: 

Silicon carbide and Al oxide with cutting, and that gashings net 5 At the conclusion of the forum. the 
vitrified bonds, of grades J & P. are used provides a channel for cl I to wa it members inspected the display of crush 
for crush grinding wheels, grain sizes up while crushing the wheel ground specimens which the speakers 
to 400 having been used successfully Answers given by Mr. Moss t ther exhibited 
Best results have been secured from questions asked by the audience ind Dinner was served by the Engineers 
18-4-1 high speed steel, Mr. Linxweiler cated that crush grinding i ractical or Club to 188 members and guests whose 

r Rg 
-ommented a surface grinder; that 100 pounds pres numbers were increased to 245 for the 
Mr. Moss continued from this point sure per square inch of wheel face is technical session. Special tables were 
I I 
detailing actual work problems and required to crush wheels; that crusher arranged by Membership Chairman 
their rates. He recalled one problem rolls of from three to five inches ir Arthur F. Diamond for the 55 new mem 
where two and one-eighth inch, sixteen diameter give the best results: and that bers who were present 
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Educational Service 
Meeting Feature 


San Diego, Calif A comprehensive 
library of tooling data, reference books, 
magazines, and technical slides is avail 
able to San Diego members at Chapter 
meetings. Collected and catalogued for 
educational purposes by Education Chair 
man A. C. Arends, this library covers all 
phases of tool engineering and is indexed 
for quick and easy reference 

Chairman Arends, a Tool Designer for 
Consolidated Vultee Aircraft Corpora- 
tion, has been compiling this information 
for many years. For the past four years, 
he has been using it in his tool design 
lectures at the San Diego Vocational 
School. This rich store of material, com- 
bined with his method of teaching, has 
made his classes completely successful in 
training young men for the tool design 
profession. Many young members of San 
Diego Chapter entered this field through 
instruction received from Mr. Arends. 

In order that everyone in the Chapter 
may utilize this material, Mr. Arends 
sets up an educational display and infor- 
mation service at each meeting. A well- 
prepared bulletin board announcing 
Chapter news, a listing of selected 
articles from current technical maga 
zines, and a bibliography of foremost 
approved reference books are exhibited, 
along with a liberal display of manufac 
turers’ literature 

Jsed technical magazines are available 
on an exchange basis. Members and 
guests may borrow any they choose, pro- 
vided they contribute an equal number 
of their own periodicals. In this manner, 
members may acquaint themselves with 
the various trade papers and keep in 
formed on current technical news. 

One of the first to appreciate the 
value of visual aids in teaching, Mr 
Arends has assembled more than a 
thousand technical slides, illustrating 
nearly every conceivable phase of tool 
engineering. This collection has been 
acquired as a hobby 

A teaching guide, “Fundamentals in 
Tool Design,’ begun by Mr. Arends is 
intended as an aid in vocational train 
ing and as a reference book 





Obtluartes- 


Carl H. Sinn 

The death of 2nd Lt. Carl H. Sinn, 
AAF, previously listed as missing in ac 
tion, July 19, 1944, was later confirmed 
by the former Ger 
man government, ac 
cording to information 
recently received at 
National Headquar 
ters. 

Lt. Sinn, a member 
of Philadelphia Chap- 
ter, ASTE, was killed 
in action while flying 
on a mission over 
France, the official no- 
tification states. 
Trained as a naviga 
tor bombardier, after entering the Army 
Air Force in November of 1942, he was 
commissioned a 2nd _ Lieutenant In 
April of 1944 he went overseas where 
he served until his death. 


C. H. Sinn 


Born at Philadelphia, he attended 
Olney High School, in that city and 
completed several evening school and 
correspondence courses. He was a stu- 
dent in the Tool and Die Designing class 
at Spring Garden Institute, Philadelphia 

A first-class machinist, he had had a 
variety of experience at Fleetwing Air- 
craft, Frankford Arsenal and in the air 
craft experimental laboratory of the 
Philadelphia Navy Yard where he was 
employed when he entered the service 


A. C. Waldvogel 

A. C. Waldvogel, owner, A. C. Wald- 
vogel & Company, St. Louis, Missouri, 
recently passed away at the age of 51. 

Mr. Waldvogel was born in Hamilton, 
Ohio, in 1893, and acquired his tech- 
nical education at Ohio State Univer 
sity. After serving his apprenticeship, 
he was employed in designing tools and 
machines for a number of Ohio manu- 
facturers. 

During the first World War, he was in 
the Experimental Department of Air 





Education Chairman A. C. Arends of San Diego Chapter (left) suggests helpful technical literature to 
Chapter members. Photo shows part of the educational display which he sets up at each meeting 
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Service at the Armorer School, Wilt 
Wright Field, Dayt 192 
to St. Louis, joining the Clyne Engines 





ing Company atter part of tl 
following year he went into business 
himself, manufacturing various types 
shovels 

With the exceptior yt a five-yea 
period when he worked for Curtiss 
Wright, and was associated with Atla 
Tool & Mfg. Company in the produ 


tion of his coffee roaster, he operate 
his own company. In 1942 he organize 
the engineering business bearing hi 


name, in which he was engaged at the 
time of his deatl 

Mr. Waldvogel wa 2 member of St 
Louis Chapter, ASTE 


Predicts Magnesium 
In All Vehicles 


Dayton, Ohio—One of Dayton Chay 
ter’s most interesting meetings of ths 
year was held November 12 in the Bilt 
more Hotel, with a well-presented pr: 
gram on “Magnesium sponsored by 
Hills-McCanna Company, Chicago; Dow 
Chemical Company, Midland, Michigan 
and Revere Copper and Brass, Inc., New 
York City 


Dan Moll, Vice-President and Treas 
urer of Hills-McCanna Company, Foun 
dry Division, spoke on the development 
of the magnesium industry and the con 
sequent price reductions as “know-how 
in handling and fabricating the metal 
increased. The industry is now able t 
produce all the magnesium immediately 
required and to expand as rapidly as a 
potential market materializes, Mr. Moll 
declared 

The part Dayton has played in build 
ing magnesium nsumption to pre 
viously undreamed of tonnage, for A.A.F 
purposes, was accented by Charles Kuthe 
Technical Advisor, Revere Copper and 
Brass, Inc., in his talk on the uses of 
this material. Mr. Kuthe predicted that 
magnesium would soon be employed in 


the manufacture of all transportation 
vehicles. 
“Magnesium Alloys and Properties 


were described by Thomas Caldwell, of 
the Cleveland office of the Dow Mag 
nesium Division. The fire hazard associ 
ated with the fabrication of magnesium 
was minimized in Mr. Caldwell’s demon 
stration of gasoline burning in a .040’ 
stamped plate which did not ignite 

The sound film Magnesium—The 
Miracle Metal,” showed in detail the 
steps in preparing ingots and subsequent 
castings. Precise control of processes was 
evident in the specimens for laboratory 
test, as well as in the production record 


An accompanying display, exhibited 
by the three sponsoring companies, in 
cluded castings forgings, extruded 
shapes, and varied products embodying 
magnesium 

A novel feature was the weight-guess 
ing contest in which the ASTE’ers 
attempted to estimate the combined 
weight of blocks of magnesium, alumi 
num, cast iron, copper, and a pretty 
girl from Sheffield Corporation. A Vic 
tory Bond was to be awarded the best 
guesser 
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In this connection, we wish to point out that, with the excep 
tion of hobbing (a form of rotary cutting employed for 
spurs and worm wheels), this method is on the way out 
That is, for mass production. However, it is still widely used 
and is the only practical method by which gears may be cut 
with ordinary tool room or machine shop equipment—as, 
for example, with milling machines and dividing heads 
Rotary cutting is, therefore, essential to the “know-how” 
of gear manufacture 

In bevel years all lines pitch, face and root angles: 
teeth, spaces and center lines of bores—converge toward 
a common center. See Fig 1. While ordinarily operated at 
90°, bevels may be run at practically any angle from neat 
in-line to parallel—i.e., from acute to obtuse angles. When 
pinions run at obtuse angles, the gears may be crown or 
internal bevel; in any event, all lines converge. That is, with 
the exception of spiral bevels and hypoids, which operate 
on offset centers 

Fig. 1 is purely illustrative since the angles shown—30, 60 
and 120 degrees—do_ not readily lend themselves to any 
even ratio of teeth. About the nearest, would be 26 teeth 
for the gear and 15 for the pinion, in which case the pitch 
cone angles would be 60° I’ for the gear and 29° 59’ for the 
pinion. If, however, we assume the gears illustrated to be 
6 diametral pitch and 36 and 18 teeth, respectively, for the 
gear and pinion, then, the gear would be 6” pitch diameter 
and the pinion 3”. These diameters are arrived at as follows 
1)’ N/P. in which D’ pitch diameter, N the number of 
teeth and P the diametral pitch 

To lay out these gears, we will proceed along simple lines 
and, so that lay readers can follow the method, without 
involved mathematics. First, draw two intersecting center 
lines, one horizontal, one vertical. 3” to the right of the 
intersection (to follow Fig. 1) draw a vertical line. Next, 
draw a horizontal line 1%” below the horizontal center 


FIG. 
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, TOOL ENGINEERING : 


THE 


OF 


The Elements of Gearing 
No. 4 of a Series 


Hes: previously discussed the rotary cutting of spur 
gears, we will now take up the rotary cutting of bevels 


< 
line. These lines represent the pitch ra ot the gear al 
pinion From the center lines space off the pinion and gea 
pitch diameters—i.e., 3” and 6” respective From the en 
of these diameters, draw converging nes to the cente 
This establishes the pitch cone ang! h can now 
calculated from the known sides e.. the pinion radi 
divided by the gear radius tan of pit one angle 
500. Pitch cone angles are therefore 2' 4° for the pin 

and 638° 26’ for the gear. verv near! The included angle 
would be 53° 8’ and 126° 52 respect 

Next, through the points of interss Ol tf the pit 
diameters, draw lines at right angles to the pitch cone rad 

or all 26° 34’ from the vertical. This establishes the edg: 
or heel angles of the teeth Working out rd on these line 
spot off the addendum which, for 6 p s .1666 I} 
establishes the O.D. (D). Next, from the O.D.. drop dow: 
the full tooth depth 1) + f) which, for 6 pitch, is .3595 
We now have the bottom diameter D From the outside 
and bottom diameters, draw converging es to the center 
when we have the face and bottom angl 

Next. establish the width of face engt! f tooth 
which, to all practical purposes, can be 114 The maximun 
recommended is the circular pitch ? Now, lay off 144 
on the pitch cone radius and draw a verpendicular t 
it and ending just below the bottom o tting angle. Next 
determine the hub lengths which. fe the gears described 
can be 2” for the gear and 21, for the pinion. The hok 
in the gear can be 1% and that of the pinion 1 wit] 


the outside diameters 3” and 2 respectively These pro 


portions leave ample stock for keyw ind screws, not 


shown in Fig. 1 


About the only thing left. now. 1s to establish the face and 


bottom angles, shown respectively as 1 din Fig. 1. s 

that we can turn a blank and, lat t the teeth. First 

in this order, we establish the pitel col radius, designates 

as A in Fig. 1. We have two known sid B in the drawing 

which is one-half the pinion pitch « eter or 14%”, and 
FIG. 2 
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one-half the pitch diameter of the gear—or 3 which we 
} } ] 
Vill esignate as ( Ther \ is arrived at bv simple cak 
'> 
ation as A / ( B41 


two know! sides 
\ tan b 


hears 


Now. taking the face angle, we have 
1666 and A (3.3541 Then, s 
666 3541 very 


s from 26° 34 


04969: b »” 5) 
we have 23 13’ for the face angle ( 


the cuttin angie, we have e a 


, , " ! 
and depth of the tooth below the pitch 


s f) /A tan a 1928"/3.3541 05777”. The 

esulting angle equals 3 18 very nearly Add this to 26 54 
ve ive 2Y ” tor the « tting an a That o fe 

the gea 

l get the face and cuttine angles of the pinion Wwe 
proceed as above but instead of subtracting g jl tron 
the pitch cone angle, we Therefore, the face angle of 
the p on would be 29 25 And. to obtain the cutt ng 
ingle, we subtract 3° 18’, when we get 23° 16’. If, now, we 
subtract the face angle of the pinion (29° 25 from. the 
cutting angle of the gear 29° 52 we will find that the 

fference 27 will closely coincide with of the toot} 
thickness at the pit h line, viz: 3.3541 tan 27 or, tan 
is fe A 0263”. The nominal clearance is .0262 

Apparently, then, the layout and calculations are correct 
and W hile the explanation may appear more iInvo ved than 
the doing. the whole is illustrative and may be applied to 
the layout and calculation of any mating pair or train of 


traight tooth bevel gears It’s all comparatively simple 
the 
turn the 


now have gears designed 


blanks We 


not 


Figuratively speaking, we 


the drawing, can proceed to 


nad. trom 


have 


will first make the gear and, assuming that we do 


the teeth in a 


we color the edge with prussian blue 


gear cutting machine, we will cut 


iller. First and, with 


1 scratch gage* mark off the full tooth depth (D + f) to 
3595”. We then mount it on an arbor in a dividing head 
which is set at the proper cutting angle or 2Y 32 fron 
the ertical For the piniol the angle would be 66° 44 

Now, however, we run into the complications inherent in 


otaryv cutting 


As stated above, all lines of bevel gears converge. By 
referring to Fig 2, this convergence—of tooth and space 
centers and sides of teeth is clearly shown at A. If. how 
ever, we were to run a spur gear cutter through on the 


straight cut 
from the 


Ww hic h IS as 


center line, we would have a comparatively 


or space and a tooth whose sides would diverge 


center. We, 


thin, across the pitch line, as the narrowest tooth one would 


} 
use a Devel cutter 


therefore, gear 


expect to cut However, the range—as from 12 teeth through 


to a rack 
; + _ 1, ] 
and r the gear and pinion under discussion we would use 


a Ni ind No 


the 


corresponds with the range of spur gear cutters 


6 cutter, respectively 
convergence we offset the cutter 
side of all the teeth That 


cutter over a similar amount to the opposite 


correct 


from cente and first cut one 


1 


done, we set the 


side, and take a second cut, as shown at the right of Fig. 2 


et has been correctly calculated, we will have con 


verging teeth and spaces as at 4 But. we will not have 
i co tooth profile except at the extreme edge 
The s« is that, as the FIG. 3 
cutter feeds toward the center 
on the cutting angle the 
pitch line progressively rises VTY 


Because of this, the small end 


*“+For micrometer 


tooth depth gage and vernier 


gear 


gear tooth caliper, see illustra 
The Evolution of the 


Gear, starting on page 18, this 


tions in 


ISSue 


January, 1946 


st irge is shown bv lines f 

Fig ul by the dash lines. Fig. 3. In 
. ve ca do about this, sé 
ve em together with prussian 








t f KS we get the uniform, con 
( t e sond The F gy. 
| . al t the only practical method by 
. a\ ‘ t wit é ? Is 
. t the (rleaso svster of st pin Her 
ea s cessive cut s toward the commor 
{ ‘ ‘ vith the gear olling « rin the cut 
Hows t go into this method here, since it -is 
‘ te alot wit! other modern = tech 
‘ Cy \ chis a feat e of this 
. nH ENGINE! 
\ k the offset of the cutters. There ar 
mie s of ecaleulation and, in commercial cutting 
tion fied by factors or tabulated constants 
s e. how ( t is better to know the fundamentals—which 
in't be iv be as well to show a simple method 
r ~ ( litions 
VW e pa described above. we have a geat 
( imete (4b teet! The thickness of the 
ott irs ( s Y618 and the length 144 Since the 
l ‘ s know? SB SO4l it is quite easy to 
{ the per per inch. which is 2618"/3.3541' O7TS805 
There ckness of the tooth on the pitch line, small 
‘ ‘ 618” minus 7805 1.25 16484 
N since lines converge, it follows that both flanks 
f too ‘ ilso converge at the common focal point 
Therefore. if the tter is set dead central with the flank of 
the toot t pitch line, it can then be offset ly its thick 
ess at the point or thinnest section. This poimt is chosen 
’ fer to the piteh line, which rises in cutting, whereas 
he ott of the cut. at the cutting angle, will remain 
. o ant 
| er ffset, however, and to avoid spoilage, one 
ikes tw ha cuts. one on each side. when the propor 
if t tor nav be gaged with a vernier gear tooth 
Should the proportions be correct, one can then take 
the Ih e sic then. offsetting to the opposite side, 
ete he tting If however the tentative cut us off 
one iv ¢ alculate the correction from the trial reading 
\ ; Nor 4 fake ip the cal ulations 
(; 
FIG Automatic Bevel Gear Cutting Machine. Photo by courtesy of 
Brown & Sharpe Mfa. Co., Providence, R. | 
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Compound Angle Spotfacing Fixture 


Most prROpUCTION JOBS requiring special fixtures for spot 
facing al compound angles in relation to the drilled hole can 
be eliminated when using a spring loaded pilot set into the 
spotfacing tool and using a ball bearing as a support resting 
on the drill press table 

The pilot is inserted into the hole that has previously 


been drilled il t con ound angle to the base whi h. mm turn 
| 


lines up thr vor il the proper plane As t he spotfacer 


descends, the pilot slides into the spottacing tool 


This idea Cul In applied successfully on aluminum parts 


up to approximately chia spottace 


1 \ Seqa Vontre l Pd 





SPRING — 








PILOT Seer 
- 
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A Case for Good T-Slot Bolts 
lo the Editor 

We house our machinery in modern buildings and take 
care to keep them clean, but, we abuse our machinery beyond 
reason by not providing T-slot bolts 

Most metal working machinery is provided with T-slots 
in their tables for fastening work. In modern production, 
these T-slots are completely finished by milling or planing 
consequently, every surface is finished smooth and square 
But, when the machines are put in operation, any kind of 
hodgepodge bolt is used for fastening work. It does not take 
long use of a machine to ruin the T-slots with such bolts 
and after that has happened, a most essential part of the 


machine is ruimed 
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Ingenious Devices and Ideas to Help 


the Tool Engineer in His Daily Work 


Phe cost of prope! | Olts is t ope tha 
mv observation expresse here will re é el na 
thorits to avoid this deliberate 1 ! f A i achiner 


Pipe Bending Simplified 


WHEN BENDING TUBES on standard tubs ling machine 
it is often a question ‘ te aricile e hends in) the 
form of an “S or bends ( cannot perly oTripper 
by a holding bloc k ad e to the proximit re ( s bene 
In the past eXpPensive es vere é é | eSS oper 
ation which necessitated aborious f t hie t eS vitl 
Cerrobend’ hefore wor ne ar empt itt forming 
some companies went into tricky and | o Hixture 
which were either too difhe t to ha f mass produ 
tion or had a high percentage of reyes {) eated the 
tubes and pounded thet nto shape 1) o } two alike 
However. by the se of i simple ~ | end hlock 
constructed as illustrated. tubes of a froy vlumin 


to chromemoly steel (SAE 4130 bent q kl) 
cheaply and most important 

In bending tubes the procedure is 

1. The first bend is made 
block 

2. A block is ther 


to bring the part to be bent into the f the mandre 
Care should be exercised in that the ock be mad 
slightly undersized to provide a 


8. Finish bend 


Phe above operations may be sep tte! is re 
quired to complet t he ob mere t orporating thy 
previous bend or bends into the block bend blocks cat 
be made from laminated phenolic or, { oh productio 
runs, from. steel The locating pins s ve of hardened 


steel press fitted into the bloc 
NOTE In some cases trouble { back mar he 


encrountered—if so undercut the bloc! vensate for it 


2 HoLes - STANDARD 
Tuee BENDING MACHINE 
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N EWS 





fecent promotions at STANDARD GAGE COMPANY 
INC., Poughkeepsie, N.Y clude Nils Holve (top), mad 
assistant te Erik Aldeborg el 
Alfred H. Emery, stepped up to chief 
enginee! ind Noel de Cordova, 
pointed sales mana 

\ native of Sweden, M Holve he 
responsible executive 
DeLaval Separato Co Stockholn a 


Po o| keepsit General Nilo ors | xport al 





- , 
Electrol IX betlore 1 sta (y 
In SO 

ir ng Standard Gage ”!, when tli on in i 


i! ne COL Wis 
Intancy Mi Emery s credited wit! many wnport { 


opments during his 20 vears of serv 
‘ At present, he 1s preparing a ! imbet 
¢ nstruments, soon to be announced 


ition. Included in his new duties 

ef engineer, will be full responsibility 
search and developme a 

\ account of Nir Cordova, who is an 

ASTE member, was published n the News 


Ssecrtiol December Issue 





John D. Gordon has been appe inted gene ral man: u na 
Carl Halpin manufacturing work manager of PROGRES- 
SIVE WELDER COMPANY, Detroit. Mr. Gordon will be 


omplete charge of all operations, including ‘engineerin 


iver, a 


Mi Halpin leaves an extensive consulting pract ce to take 


t he production management of Progressive s expanded 


f resistance welding equipment 

Frank Davis, formerly Tool Supervisor at the Allison 
it in Indianapolis, has joined SAMUEL HARRIS and 
COMPANY, Chicago. He will be in charge of Harris’ new 


( arboloy ( utting Tool Division 


pial 


Wm. F. Reiff, Jr.. Harold L. Gardner and Paul E 
Clasen have founded the GARCO MACHINERY CO. in 
( ( elanda Win k Reiff Was counsel on tooling problen “ 


War Department and is a past Chairman of Cleve 
land © hapt« AS I E Harold § Gaardner has heen active 
n sales engineering over a period of 17 vears while Paul 
E Clase! ecializes In advising on large hac hine tools ana 
Is widely ¢ <perienced in the screw machine parts fhe ld Phen 
compal i] represent exclus vely. the complete line of 
Gerotor ind hydraulic valves evlinders ind pumps 
mal la by Cserotor Nay Corp n Logansport Ind 





January, 1946 





HYDRO-POWER, INC., manutacturers ol hvdrauln 


ts ave a new plant under con 


> I het Ohio 


Hendley Blackman has resigned as manager of the 
WESTINGHOUSE ELECTRIC CORPORATION Edi 
become Electrical Editor of Product Engi 

i MeGra H publication 


vi ‘ n 


Arthur H. Brown, who has been named 

Manager of Sales, Pittsburgh and vicin 

for LUKENS STEEL COMPANY 

ind Subsidiaries, By-Products Steel Cor 

> =, poration and Lukenweld, Ine., Coatesville 
l; Associated with Lukens since 1980 
— is a member of the Direct Sales staff, he 
is previo sly with the New York sales 
hi office and the Steel Plate and Flanging 


fices in Coatesville 


ee 


George H. Fobian, formerly vice-president and director 
elected president of the OILGEAR COMPANY, 
\I kee, te eceed the late Mr. Harry M. Swigart 


Lynn Matthias, Director of Research, ALLEN-BRAD- 
LEY COMPANY, Milwaukee, has been selected to visit 


plants in Germany and to report to the in 


fore controller developme nts and practices He 
‘ thority of the U.S. Army Intelligence 
™ ( Le ny Lin Ion 


AMERICAN CHAIN & CABLE COMPANY, INC., 


B gepo C onnecticut has required the business of the 
( timed Gy d Instrument ¢ orp of Long Island, N.Y 
Manufacture continue under the name Helicoid Gage 


Division, American ( 


main & Cable ¢ ompany, Tic 


Harold J. Thompson has been appointed as district 
iger of the RELIANCE ELECTRIC & ENGINEER- 
ING COMPANY, in Gary 


Calumet and Northern Indiana districts 


Indiana He will serve the 


lhe NATIONAL METAL EXPOSITION will be held in 
é blie Auditorium, Cleveland, February 4-8, 1946. Com 
piete cle Is n be had from W. H. Eisenman, se« retary of 
LSM 7301 Euechd Ave Cleveland 3, and from Frank 
Sisco, Ass't Sx Amer. Inst. of Mining and Metallurgical 
KE OW. 89th St.. New York. N.Y 
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BULLETINS AND TRADE LITERATURE 


Items briefed herein have been carefully selected for their interest and appli- 


cation. Unless otherwise stated, all are available, free, from the stated sources. 


THE SKINNER CHUCK CO., New Britain, Conn., has 
issued an attractive catalog No. 58 describing and illus 


trating chucks, milling machine vises, power chucks and 


other Skinner accessories 











THE NORTON CO., Worcester, Mass., has released a 
folder describing the industrial applications of Norbide, the 


hardest artificial material known 


DIE SUPPLY CO., 5345 St. Clair Ave., Cleveland 14, 
Ohio, has published a 
revised Die-Co. Acces 
sories Catalogq—No 
illustrating a complete 
line of accessories in 
cluding die springs, 
socket and machine 
screws, hardsteel” 
drills, toggle clamps and 
jig and fixture’ parts 
Charts in the catalog 
list sizes and data per 
taining to load and de 
flection of springs, appli 
cations and other use 


ful information 








FEDERAL TOOL AND MFG. CO., 3212 Washington 
Ave., Minneapolis 12, Minn., has issued a circular describing 


special dies for small quantity stampings 


ISLAND EQUIPMENT CORP'N, 101 Park Ave., New 
York 17, has issued a comprehensive bulletin on their new 


Power Fle r conveyors 


MICHIGAN TOOL CO., 7171 E. MeNichols Rd., Detroit 
12, has published a 4-page bulletin describing improved 
models of Sine-Line Involute Checkers for both spur and 


helical gears 


THE STANDARD ELECTRICAL TOOL CO., 2499 
River Road, Cincinnati 4, Ohio, has issued a 4-page folder 
describing variable speed buffing and polishing machines 
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CUNO ENGINEERING CORP'N, Meriden, Conn., ha 
available a bulletin on its new Coolant-A filter designe 
to remove abrasive and 
metallic particles from 
grinder coolant. The new 
filter can be applied to 
any type of grinder and 
is also adaptable to any 
machine tool using a 
coolant or cutting oil 
The replacement of the 
bag-type filter element 
is accomplished in less 
than 5 minutes, and the 
installation of the unit 
in about 15 minutes. No 
extra pumps, electrical 
work or plumbing Is re 





quired 


HAGAN CORP’N, Hagan Bldg Pitts rgh, announces 
a bulletin on the Thrusttorq, air-operate measuring device 
for engine hp 


JOHN S. BARNES CORP’N, Rockford. Illinois, has 
issued Bulletin No S024 1 deseribiu o tiv ses and advan 
tages of Barnes L-type self-contained | 


THE SHEFFIELD 
SHEFFIELD 


CORP’N, Dayton 1, Ohio, has 

published an attractive new 

catalog which illustrates and => UNIVERSAL 
describes the universal Pre hla 
cisionaire instrument. This in 
strument, which measures 
through air velocity instead 
of pressure, eliminates the 
human element of error and 
requires no skilled operator 
The amplification range is 
from 1000 to 1, to 25,000 to 1 


Accuracy is_ instantaneous, 





without any time lag 


MILL AND FACTORY, 205 E. 42nd St., New York, has 
published a profusely illustrated Maintenance Manua 
No. 1—which gives rules for proper care of chains and ele« 
tric hoists 


N. RANSOHOFF, INC., Cincinnati 16, Ohio, has pub 
lished profusely illustrated, informative catalogs describing 
their line of metal cleaning equipment 


GENERAL ELECTRIC 
Co., Schenectady, N. Y., has eentaiae a. ¢ 
announced a new, 24-page —— 
bulletin, containing data and 
descriptive information on 
the complete line of portable 
a-c test sets from 2000 to 
150,000 volts. This publication 
also contains listings and de 
scription of sphere gaps and 
current-limiting resistance as 
semblies for use with a-c test 





ing sets 
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New Planetary Miller 


PLANETARY MILLING MACHINE by the | st 


P A 





1946 


January 


W. Kinzie St C hicag 
‘ f the nvel 
fea ( 1 inclinable 

1. ‘ st veral 
evel ( Phese 
ae ! rank 

mal Dbena4r 

n ear nability 

simp o-button 

ite levice tor protection 
operators Descriptive 

re i able ol re 


New Hydraulic Pump 


CO RADIAL HYDRAULIC 


PUMP 

















Die ¢ y, 4743 





built 


by 


Plan-O-M ( orporatio 1511 I Eight Mile Rd Haze ‘ / ( Zanesville, Ohio tilizes the prin 
Park Nich is designed especially for high volume low g by the fluid pressure. This is accom 
ost thread and form milling. Called Plan-O-Mill No. One ‘ f the hollow piston; the higher the 
ffers from previous planetary milli machines in size press e seal between the moving piston 
ess than 9 ft. in all and unusual ease of operatior Com ‘ ier Slee il pump 
ylete \ anti-ftriction, it is sald to provide thread an lling ( \ | ~ ‘ CA 
racy with tapping speed, with an advance accuracy | ene | 
ouble-free operation and simplicity of set ip, and wit! Ss as is 1OU.000 
added emphasis on economy. It incorporates earlier Plan-O PSs] el Y itting 
Miill features, as push button operation, coordinated feeds t Ss f so. The 
ind speeds and Phy mo-trol electronic feed control eng! displaceme ( Vv" tre 
eered DY General Electric ana pioneered on Plan-O-Mill ( how 
for split-tho isandth control of feed-in and feed-around ‘ " ~ {< Variable 
' y ro 
Wit this machine, a complete part can be milled in a , g tron 
+h, 
ngle operation requiring as little as 8 seconds, and, since rot 
e part itself does not move the revolving cutter being : ansmis 
d around the work large ind cumbersome parts may 
he handled with a high deg et ot ease and speed The MA t t gh cutaway 
nachine, whe h is operated by n eans of an elec tronic control ew w 
panel which may be mounted on the floor. wall or ceiling 
has facilities for either external or internal thread ng, and } 
| 
threads and mills parts up to 2” LL.D. or O.D., or larger with 
iffset ead. An illustrated catalog is available on request MLET CAGE | 
RIF | 
wetted. | 
> AN Nol) | 
M =e 
mM RY | 
bar ANS T 
== > / | 
AWN LL id = 
IN yr ao 
~ }) ‘ Y7])?)}> 
arr sip ; | 
y ; 
a NN 
} { | ae | 
m8 NU 
) wre | 
ES SN La | 
MO Coven | 
Inclinable Press 
4 a SS 
\ ING FRONT 6 to &S tons 
capacity a ‘ of IN 
CLINABLI PRESSES 
manufactured by the Walsh 
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Van Norman Heavy Duty Miller 


Pun new No. 2 HEAVY MILLER, plain and universal, by 
Van Norman Ce Springfield NMass.. has the following 


specifications: ‘Table 58 x 13 ine hes, drive motor 74% H.P 
longitudinal table range 28 cross 10” and vertical 17” 
IS speeds are available from 30 to 1500 R.P.M., and 18 
feeds, from to 32 The universal saddle permits the 
table to be swiveled 45° both ways 





New P-M Surface Grinder 
A new SURFACE GRINDER ] V/ t l 


147 Jos. Campau, Detroit 7. Miel S fea 
claimed to be found in no other og we ‘ p 
saddle locking mechanism and a nit g 
seven spindle speeds anging trot 4 { 6000 R.P.\ 
This speed range permits the st I g heels { 


2 to 10 inches in diameter 





A feature of this machine is a heavy, large diameter fly 
wheel mounted on the exceptionally large cutter spindle 
inside the column. This assures uniform application of power 
to the tool and reduces cutter vibrations to a minimum 
The single lever speed and feed selectors provide quick and 
easy selection of 18 speeds and 18 feeds. Hand feeds are 


also providd in both front and rear of the miller 


Automatic lubrication to all moving parts, safety devices 
in the knee to eliminate strain on any unit of the mecha 
nism, hardened alloy steel gears and shafts and anti-friction 
bearings contribute to speed, accuracy, surface finish and 
safety of the new HEAVY DUTY MILLER. Descriptive 


literature will be mailed upon request 
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On the whole, the machine incorporates the features « 
design and construction considere¢ SS ’ oh gra 


grinder Work table VAVS and york 


riaces are Nal 


scraped for precision bearing and goo ication; and a 
working surfaces subject to abrasion dust have been propet 
covered. The machine also incorporates ross feed 

The capacity Longitudinal travel Ss inches, traverse 
6 inches, and vertical 13 inches to spindle cent ne 


Tensile Strength Tester 
A new TENSILE STRENGTH TESTER, for testing 


t. fo the 

tensile strength or the modulus of elasticity of bar stock 
vires, cable nains, is a re 
cent development of the John S 
Barnes ( 3015 Water St 
Rockford, I Che machine 
designed to ¢ ble 


inexperience 


operators ke tests that ar 


qui k, safe vet highly ac« 
rate 

Iwo 4 bore x 8” stroke lo 
friction evlinders provide init 
test loads | to 1500 pounds 
however. f test loads may b 
as great as 15 tons. Illustrati 
shows the tront safety cove 
down, in testing position, whi 
the rear safet cover Is open 


loading posit 
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New Chassis Frame Press 


4 GIANT CHASSIS FRAMI 
PRESS, built by FE. W. B 
Brooklyn, N.Y : 


| > 
cing t iss 
el Sec’ s 
v aun te 
a a8 a al 
( al p is? ) 
r re i bottom of stroke 
Phi elg s abo 750 ft < 
| wo-crank straig! 
‘ v ietliol press ) 
( al | ple aisc a 
ite ction clute 
i ee a ee ree 
operate Iw ee 
<4 
The be irea is SO Tre 
back, bv Slo left to nght 
| Vil accommodate two set 
I lentical dies to make ra 
for trucks tractors or auto 
obiles box car ends and 
nail beams tor freight cars 
| ( crow! 1) Teet long ana 
» teet high, is a monobloc 
isting elghing 147,706 Ibs 
The she weighing 148,000 
Ds s also a one-piece casting 
le the bed is a two-piece 
This ichine was recently 
shipped to Russia and will be 
st n the rapidly growing 
Soviet tutomotive industry 
Fiftee! freight cars wert 


to move this huge 





New Industrial Brake 


New Assembly Press 
ASSEMBLY PRESS, by Colonia rating on ordinary factory 


parts The chilled ( }) ( 
toto by the Linde rian 


announced 


INDUSTRIAL BRAKE, op 


Broacl \ 
Ol exe ne a biel braking effort, without 


\ NEW SPECIAI 


( 1) troit, is used for asst mbling eCngile 


the brakes may 


steel sleeves are pressed, two at a time, into bores of pre ‘ ) 
heated V-cylinder engine blocks. Since it Is necessary to D N burg N. > Simple im dest n 
set the sleeves after cooling to prevent their tendency t ‘ { ected to machine shafts, or the Vora bn 
) out of the bores this machine operates ol ( t t le a) co lin s OT by cham and sproc ket 
ition of hydraulic press re and impact | Om team either directio Above left is the 
e torque bar tor shoe: righit top 
hoe parts and the multi-stage dia 
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New Hardinge Precision Lathe 
\ xew MODEL BENCH LATHE, by Hardinge Bros 


Elmira, N. ¥ neorporates many outstanding features 
These include dovetail steel bed ways, a fully enclosed head 


stock and b t-in electrical equipment that provides may 


netic control. Time lag thermal overload relays prevent over 


load ana pro ( low voltage protection 
Phe spindle nning or pre-loaded ball bearings, is driven 
by a “center belt A new compound slide rest is securely 


anchored by a patented, positive lock which provides rapid 
positioning. The tailstock spindle is provided with a_ ball 
thrust that has a constant, full bearing, regardless of its 
position in the tailstock body 

The machine incorporates all of the prewar Hardinge 


quality and finish, plus improvements and is shipped com 


plete with motor and wiring 





Dual Hydromatic Spot Welder 


WHiLe pesigNep for assembly of ammunition boxes, a DUAL 
HYDROMATIC SPOT WELDER, product of Progre SST 
Welder Company, Detroit, is typical of many war develop 
ments which are destined to reduce production costs ol 
consumer goods. Combining several operations in one, this 
dual weldet there is a duplicate welding station in back of 
the vertical panel) permits of a very high output in a mini 
mum of floor space 

Economy of equipment ts secured by using only a single 
transformer for both welding stations and using standardized 
parts for the various “guns.” Simple air shuttling fixtures 
reduce loading tine These have interlocking controls sO that 


one operator welds while the other one is loading 
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Triple-Purpose Die Filers 


DESIGNED FOR FILING, sawing and , e of DIT 
FILERS, by IJ/linois 7 HW 2501 N. Keeler Ave., ¢ 
cago 39, embody balanced complete é 1 moving part 
and forced feed lubricat | ted, pr 
mitting any desired clearance angle { to 20°. Anot] 
feature of the Die Filers is that by ‘ o the overal 
and substituting a roller support, one se hand file 
A die room necessity, these machi ptable to 
wide range of work 
Blaear mods © Filer shown at lat 
with bench t jel below The m 
chines are alik except for the flo 
stana 





New Method Embossing Dies 
EMBOSSING AND DEBOSSING DIES of consistent! 


high mating accuracy are now being luced by Ne 
Method Steel Stamps. In 147 Jos. Co Detroit 
In the process of manutacture vi combines met 
spra OTA é 
Pray patter! 





. pre ‘ ma 
aie Aft ed as 
te yl; anto aphi 
P p ie hit 
meta the pa 
tern t i ol abo . 

I} RS r male e pa 
tery " j exaut repre 

ictior Cait Phe 
res ilt 1s extremely ace 
rate mat | male and fe 

ale dies, and further assures 
that there \ be no shear 
the sheet " ta embossed 


New Method of Roller Coating 
A New METHOD oF ROLLER COATING, bv the Japa 
Company, 5103 Lakeside Ave... Cleveland. permits the prod 
ucts to be finished before 
such operations as stamp 
ing or forming. Metal 
wood and plastic products 
are finished in this way 
All types of coating are 
applied with uniformity 
of thickness and color 
shades. The illustration 
shows a deep-drawn metal 
cup, roller coated with a 
vinyl plastic coating be 


fore forming 
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{ Guide to Significant Books and 


The Ja iry issue of MATERIALS & METHODS is a 
ymbination Annu k ngineer ] R el and V/ fal Sf 
De! The Engineering Review is divided into two se« 
. 1) materials and their application, (2) methods for 
processing materials In the first division, the following sub 
ects a treated: Steels and trons, non-ferrous metals, non 
netallic materials, fabricated materials and parts and coat 
gs and finishes The second section covers: Melting and 
casting: rolling, wire drawing, extrusion; forging and form 
ng; powder metallurgy; machining and grinding; heat treat 
ng and heating; welding, joining and fastening; cleaning and 
nishing; testing and inspection; instrumentation and con 
| ol The Metal Show preview the show will he held it} 


( leveland in February) presents detailed technical programs 


ind a list of exhibitors 
CONSTRUCTION AND OPERATION OF NEW IN- 
JECTION CARBURETOR, by a staff writer, in December 


the details 
with well illustrated operating technique, of the 


{viation, reveals for first time the engineering 


vwetnel 
romberg “PS” model small plane injection carburetor 


OF 


Guthrie, in 


MANUFACTURE FILE-HARD PRECISION 
GEARS, by W. G December Metal Progress 


gives a comprehensive and exhaustive explanation of mam 


facturing and heat treatment processes resulting in tooth 
irface hardness C-60 to 61 Rockwell. The author's con 
IS101 no heat treating department could do a real pre 
ISO! ob without careful and competent 


emplovees and 


Ipervisors 


THE FLASH WELDING OF STEEL, by J. ¢ 
December Tron A 


improvements accomplished in 
sets forth 


Barrett, 
the 


author 


issue Stee 


Engineer points out 
flash The 
process and illustrates thei 
applications to modern production problems. The article i 
llustrated with many diagrams a1 


welding 
the prim iples of the 


d actual photographs 
RADAR FUNDAMENTALS FOR ENGINEERS, 
staff written Product En 


eport submitted to the Navy Dep't by the West 
search Laboratories 


article in December 


gineering, Is 
based il 

> 
Ing st R 


The fundamental principles 
ot radar are 


presented with a view toward acquainting prod 


ct designe th the basic concepts of the “sixth sense 


STRETCH-FORMING ALUMINUM 
ELEVATED TEMPERATURE, in 
VM a fir 


ssue. bv ( 


ALLOYS 
December 6 Amer 
s the last article of a series, started in Nov 
and W. F. Brown of 
authors presented the 
experiments with annealed aluminum alloys 
of the results of thei 


AT 
can 
8th 
ve Sachs, George Espey 

Applied science The 
data 
some research are 


1. Commercial soaps provide most 


dependable high tem 
perature lubrication 


The increased temperature apparently 


a) reduced friction over the crown, allowing minimum 


strains to occur in this region, and 


b it caused the strains to increase rapidly near the 
cTown 
Progressive forming of aluminum allovs is s iggested for 


improving limits under high heat 
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Interest in the Trade 


Press 


POWDER METAL MACHINE PARTS, THEIR DE- 


SIGN, CHARACTERISTICS AND DATA, in the same 
ssue, | \. J. Langhammer, describes the characteristics of 
“ eta e design of dies and parts produced toler 
t hardnes This article is of particular 

‘ ‘ ‘ l nee;rs 


INDEXING HEADS AND DEVICES, Part II], by John 


| Hyvler n November M and Factory comprehensively 

seri s kinds of indexing heads and their many 

ipplications. The article is profusely illustrated and shows 

the adaptability « ndexing principle, not only to milling 
ng and broaching operations 


FLASH WELDING FILLS A NEED, by 
C lose December M VMacl 
Mii Barrett's article 


Gillard ¢ 


Shop, is very much 
The author gives numerous 


operly designed parts for flash welding 


Also, in the same issue, DESIGNING AND USING 
MILLING CUTTERS AND FIXTURES, part III, by 
( \\ Hi mal Is a 


continuation of the fundamentals of 


The article is illustrated with drawings 


Help Increase Production 





TRY 24 the 


SWEDISH 

INTERNAL 

INDICATOR 
GAGE 














I at € t 
ny te ed te, 
€ lire if ? Ss 
Johansson Gage AS 
} wcks aste : 


This light, easily h 


andled instrument when used by 
machine 


operators, or on final inspection, serves to 
increase production, reduce scrap and assure a more 


uniform product. It is a reliable, precision indicator 


designed for rapid, convenient and accurate measure- 
ment of internal diameters. The scale range is: Plus 
or minus 0.001° graduated to 0.0001" 


and 
0.020° graduated to 0.001 


minus 


Write for Circular-TE 


SWEDISH GAGE CO. OF AMERICA 





8900 ALPINE AVE. DETROIT 4, MICH 
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thove, right: Head of a typical PROGRES- 
SIVE Ultra-Speed on a machine designed to 


weld a series of double rows of 40 spots in a 
large panel assembly. (Automatic indexing to 
1/1000 inch; high speed “approach” to weld- 
ing position; automatic cycle.) 

thove: Heartof PROGRESSIVE Ultra- 
Speeds is this control unit with many exclu- 
sive PROGRESSIVE teatures. 





Typical Applications 
for the Progressive Ultra-Speed 


AUTOMOTIVE 


Floor-pans Rear Decks Doors Frames 
Roof Assemblies Windshield Openings 


REFRIGERATOR 
Doors Panels Trays 


STOVES 
Panels Doors 











iT 
D6 ane 
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TILES 


With the Progressive Ultra-Speed you weld the spots 
automatically at almost unbelievable rates—welding speeds 
up to 900 spots per minute are possible. 

The welding guns apply the pressure on the work all at 
the same time, thus clamping it firmly in proper position 
before welding. They remain in contact after welding, thus 
eliminating sparking at electrodes. 


The Progressive Ultra-Speed is versatile and you can 


projection weld as well as spot on the same job, using the type 


of welding best suited to each location or metal thickness 
Electrodes can be arranged in circles, rows, Curves, 


stepped, etc. 


NOTE: PROGRESSIVE Ultra-Speed machines are 
custom designed and built to order for the specific 
job, using standardized sub-assemblies to reduce 
initial cost and increase salvage value. We will be 
glad to tell you about the many exclusive features 


of the PROGRESSIVE Ultra-Speed. 


Write us for further information 





[ 
PROGRESSIVE ier (0 oon 


RESTS TANCE WELDING EQUIPMENT 
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i] 
2 oz. to 2 ton 
DIE BLOCKS 





meepensione” PANTOGRAPH ENGRAVING MACHINES— 3-Dimensional 


Model 
3-Z 


Electric Contro!/ DUPLICATORS 


Model Model 
9-JED 15-CED 





























: Soeed MILLING MACHINES The Kighé MACHINE for 
oer sees MOST JOBS dx “7racer- 


Vertical and Universal Head 
Controlled MILLING Model Model Model 
‘ 8yY,D-D a 9J-D 


Manual Contro/ DUPLICATORS 


















Mode! Model 
e STANDARD LINE—10 types 
of versatile machines, 20 sizes 
—580 accessories. 
¢ SPECIAL MACHINES—Assem- 
bled to order from various 
combinations of Standard 
Units. 
© ENGINEERI"SG SERVICE—For 
Special Tooling...Special Ma- 
chine Design or “Problem- 
Solving.” 
e Request any Bulletins be- 
low on Company Letterhead. 


_ 
4 
~ 








Automatic Screw Machines 


Electric Etching Equipment SWISS TYPE Model 
ode 


et 





with 
717-1 


Tool Head 


Model ' \ a i Model 
375-2 % * 687-1 


Send Coupon with Letter 


acacia a lca 









Condensed Catalog 
of entire line of Gor- 

ton machines and ac- 

cessories — or other 

Literature sent on Letterhead 
request, except 153-page Hand- 
book (No.10, at left)—sold at 
$2.50 per copy. 
Circle numerals for bulletins 
wanted ... attach to your letter. 


12345678910 


RCO 


= seorstE CORTON macwineE co. 


5 FED 2601 RACINE STREET, RACINE, WISCONSIN, U.S.A. 
7 o 
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BIRMINGHAM, Ala... .Birmingham 7-1017 


BUFFALO 2,N. Y.............GRant 6601 
Gee Diy Bile scevece ices KEdsie 3170 
es sy a + re MAin 2544 
Chev maserew £3, O....ccccess CHerry 3520 
Serer FUlton 6161 
os 6" * ee KEystone 7229 
>) oy ee a oe MAdison 0260 
a Flint 4-3661 
PEG, SOM ectccecss ass CApitol 5487 
INDIANAPOLIS 9Q, Ind... .. FRanklin 2456 
LOS ANGELES, Calif.......ADams 1-4381 
MILWAUKEE 2, Wisc.......... DAily 4256 
MINNEAPOLIS, Minn.......... MAin 1488 
MUSKEGON, Mich.......... Muskegon 248 
NASHVILLE 6, Tenn..... Nashville 6-3647 
NEWARK 2, N. J....0cccee. MArket 3-1493 
PITTSBURGH 19, Pa........ ATlantic 3011 
os ee MAin 2243 
Se MD RG DORs ndenak desea CEntral 4435 


SAN FRANCISCO, Calif... .DOuglas 7711 
SOUTH BEND 3, Ind...South Bend 3-0009 


SYRACUSE 9.N.Y SYracuse 8-1462 
of f. ee GArfield 8302 
BEONTREAL, Canada. ...ccccres MAin 5346 
TORONTO, Canada......... WaAverly 2688 
WINDSOR, Canada........ Windsor 4-9229 
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. 
Ground Taps 
Thread Milling Cutte: 
Tap Reconditioners 
Special Threading Too! 
Machines and Checkers 
* 


History shows that industry never turns back- 
ward. This applies to tolerances, also. During World 
War II, thousandths and half thousandths shrank to 
one or two-tenths. Peace-time industry, in all likeli- 
hood, will continue to work to these—and even closer 
—tolerances. 

You can obtain from our stock, for immediate 
delivery thread plug and ring gages, which will 
assure you that your threads are being held to today’s 
close tolerances. 

The Detroit Tap Representative in your area wil! 
be glad to advise you of the number of each size of 
gage in stock at any given time. Give him a call today 


IT 


LRobeA Pach TOOL 6 04 
8432 BUTLER AVENUE DETROIT 11, U.S.A. 
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AYBE it’s a crankshaft or an armature... perhaps 
M a fan or belt pulley. No matter. The important 
thing is this—if it isn’t balanced, it isn’t ready for service. 

Smooth operation and long life require that accurate 
static and dynamic balance be rated right up with 
mechanical specifications—incorporated in the blue- 


prints. Then no vibration, however slight, may lower 


the efficiency of the finished product. 


GISHOLT DYNETRIC BALANCING MACHINES* use elec- 
tronics to detect unbalance vibrations as small as.000025” 
... handle any rotating assembly from one-half ounce up 
to 50 tons! In a matter of seconds, the destructive forces 
are located, measured and ready for correction. 

The cost? Very moderate. That's why so many 
manufacturers insist that their products have the 


final check which only Gisholt Balancing Machines 





DYNETRIC BALANCING MACHINES 
put modern electronics to work to track down 
the elusive forces of unbalance. In ridding 
your product of these destruc tive forces, they 


GISHOLT MACHINE COMPANY eliminate the risk of overloaded bearings 


and premature wear due to vibration. 
1257 East Washington Ave., Madison 3, Wisconsin 


can provide. 


* A development of Westinghouse Research Laboratories 


Look Ahead!!! Keep Ahead:!. With Gisholt Improvements 





TURRET LATHES + AUTOMATIC LATHES + BALANCING MACHINES + SPECIAL MACHINES 














For peace production as in war production, your threading 
requirements will be handled accurately, efficiently and eco- 
nomically with Landis Threading Equipment—known and 


accepted as the world's finest for over forty years. Submit 


your threading problem to Landis engineers. 


LANDIS 
CHASER 





THE LANDMATIC HEAD LANDIS ALT COLLAPSIBLE TAP THE LANCO HEAD 


LANDIS MACHINE COMPANY 


WAYNESBORO - PENNA: U-S-A: 


THREAD CUTTING MACHINES « DIE HEADS ¢ COLLAPSIBLE TAPS * THREAD GRINDER 





LANDMACO THREADING MACHINE LANDIS %s” THREADING MACHINE AUTOMATIC FORMING & THREADING MACHINE 
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PRECISION, ADAPTABILITY 
AND VERSATILITY PROVIDE 
LOW COST TOOL MAINTENANCE 


At the Wheel ( 


sprockets and speed-reducing 


Cullman 


volume, many tools like hobs, cu 


to be sharpened carefully for 


nrad 
sroau 


but also promptly to meet | 


I 
Though no definite tolerances 
tools must be as accurate as new 
pitches have to be right and 
cutting edges, all around, unifo 
chatter marks are tolerated 
Since work quantities are sma 
they found it possible to redu 


ing cost by mounting Dumores 


Dumore, with its perfectly balan 


less spindle, was capable of acc 
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BUSY TOOL ROOM CONCENTRATES 


on)/MORES 


o., of Chicago, where 


| 


devices are produced in 


tters and reamers have 
close precision work 


t } 


tion schedules 


are set, the resharpened 
This means that tooth 
the diameter of various 


rm. No irregularities or 


ll and each job different, 
set-up time and grind 
Each 


ed motor and vibration 


on their machines 


uracy to +.0001”. And, 
can be 
on any 





i 


a alll 





ie 
\ é 
ec 
ted t a ont he Xa arb t 
‘ n . 
A he ‘ \n : 
; rh \ume sorte \ \ rable xe 
€ oe suf et he ysed 
suPyh me rh ° ynders 12 
t nd f° ce Gt ‘Ae 
g back rh pum M« < 
> \ + 
, chine i set up?» 
€ = \ s 
vera 
a sc 
nits 


spindle speed could be controlled for 


Naturally the Cullman Tool Room was 


performance is common with Dumores, 


though work applications vary greatly, we invite you 
to investigate these dependable, precision grinders. A 
complete, illustrated catalog will be gladly furnished 
upon request The Dumore Company, Tool Division, 


Dept TA-43, Racine, Wis 


mnsin, 


n Sales and Service Branch, 13 East 40th Street, 
N. Y.) 


I 
] 1 
New York 1 
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The price of a machine tool might be measured by the pound .. . 
the worth of a machine is always measured by its economy, 
accuracy and production. 
You will find that the Nichols Miller measures up to any yard- 
stick you may use for price and value. 
The value of the Nichols Miller is increased by the fact that it 
“uses its head”. The rise-and-fall spindle brings the cutter to the 
work, yet is so rigid that solid-spindle-accuracy gives chatter-free 
performance —in tolerances to “tenths”. And, whether you use 
the Nichols for milling, boring, turning or grinding, you will be 
pleased with its economy and high production rate. A new illus- 
trated catalog tells the whole story—write for your copy today. 
“See the Nichols Miller at the Cleveland Metal Show in Booth C-634.” mM ° 
This new catalog on the Nichols Miller is free for 


| 
the asking. -, | 


THE efile MILLER 


MANUFACTURED BY W. H. NICHOLS & SONS, WALTHAM, MASSACHUSETTS 
NATIONAL DISTRIBUTORS: NICHOLS-MORRIS CORP., 40 CHURCH ST., NEW YORK 7, N. Y. 
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Production costs in manufacturing open-end 













automotive wrenches hit bottom for the Duro Products Co 
al when simultaneous grinding of parallel surfaces is done on a 
Besly Double Spindle Grinder. The finish closely approaches 


verfection. Much less hand work is required in finishing and 
} | 


bah for this 


polishing in important saving in labor costs ...and quality ot 
BESLY TITAN Pree Si “sh f I 1A | | telv .020 | 
$ Write for 2 thle inish Is Improves teach grind, approximately .U2O Is remover 

MOTTO var business letterhead i 
Re a ecelint hy licataas cc per side. Production averages 300 to 320 wrenches an hour 

grinding whee and 
brasives. Besly Titan Stee Similar opportunities for saving may exist in your own grinding 
bacs save “down time 

operations Why not talk it over with a Besly engineer? Write today 


BESLY TAPS ¢ BESLY TITAN ABRASIVE WHEELS 


BESLY GRINDERS AND ACCESSORIES 





CHAS. H. BESLY AND COMPANY, 118-124 N. Clinton St., Chicago 6, Ill., Factory: Beloit, Wis. 
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SILICON CARBIDE | 


ALUMINUM OXIDE 


DIAMOND 


When you look back on 
what Science has discovered 
in the past few years to give 





you better grinding wheels, 
there is a temptation to think there is 
not much left to learn. Science however, 
never stops its endless search into the 


mysteries of abrasives 


In our own laboratory, engineers and 
chemists are daily studying grinding 
problems and Abrasive Products by 
CARBORUNDUM. As a result, some 


of the hard and fast rules of a couple of 





What doesn't 





| SCIENCE know | 


about abrasives? 


years ago regarding the choice of abrasives a chan help « vheel selec 
for grinding wheels are now outmoded. tions. He has the ize of be 
There are many special conditions which part of well-Knit Organization OF e} 
can affect the choice of abrasive wheels. PST Whose exper comes Ir 
It’s a costly practice to assume that what han os thousands of new grindins 
works best on one job will turn out as PFOOHE™S each year. S pong. See 
well on another regres dation 1s the knowledge ol 
A different recommendation can mean S*!! — 7 ee 
faster feed, or a more desirable finish. ‘TY _ 

The change can show up in lower pro- You can save time at rouble by asking 
duction cost. a CARBORUNDUM representative's 
Give your CARBORUNDUM sales- advice grinding wheels. The Carbo 


man or our distributor's representative rundun 


A good rule for good grinding... 


cALL IN CARBORUNDUM_ 


TRADE MARK 





“Carborundum” is a registered trademark which indicates manufacture by The Carborundum Compan) 
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Company, Nia 


r——ABRASIVE WHEELS 


Sj Cart 
Alur Oxide 
COATED AND 
BONDED ABRASIVES 
Pay 1 Cloth 
( 
Sheets, R Discs 
( r Hone 
S .) s&R i 


ABRASIVE GRAINS 
AND COMPOUNDS 


Px 
Lap} 


Pressure Blasti 


Finis 


oe ae 


a 


Beni eee Eas 
ana te Rn hn 
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SWIFT LOCKING, POSITIVE 
GRIP OF NEW UNIVERSAL 
WEDGE-LOCK VISE 

SIMPLIFIES SMALL 
PARTS PRODUCTION 


oa: 


‘ 
ie ge Ty 


It's a whiz! Just a short 15 
degree pull on the lever clamps work 


fai ati 


in the Universal Wedge-Lock Production 
Vise. A second pull of only 7 degrees 


ish 


locks the piece securely, ready for machining. 
Taper wedges smoothly and swiftly apply pressure 
to adjustable jaw—reduce loading and unloading time 
from 10% to 80%. Available in 4”, 5”, and 6” jaw 
widths. Write for complete information on Universal 
Wedge-Lock Vises and other superior 
Universal tools illustrated. 


= 


UNIVERSAL ENGINEERING CO. 
. UTH, MICHIGAN 
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The Job — Inserted tooth cutters 
Must be ground very accurately for 
parallellism and size. Exceptionally 
fine finish. Wheel feed light to pre- 
vent heating and checking — grind- 
ing time relatively long. Chuck 
cleaned and loaded carefully to 
maintain accuracy limits. 125 pieces 
to a chuck. Grinding time—15 min. 
Loading time — about the same. 


Previous Method — Ground on 
single-table surface grinder. Ma- 
chine idle 30 min. of every hour, 
while operator unloaded, cleaned 
and reloaded chuck. Production 
250 pieces per hour. 


24-Duplex Method — Ground on 
No. 24-Duplex two-table grinder. 
While second load is being ground, 
operator unloads, cleans and re- 
loads first chuck — No. 24-Duplex 
actually grinds more than 90% of 
the time. Production — 500 pieces 


per hour 














-That’s PRODUCTION GRINDING 
on The New HANCHETT No.24-Duplex! 


Here's a practical solution to your problem of high pro- 
duction grinding with limited manpower. The No. 24 
Duplex actually doubles output per hour —yet it requires 
only one operator! And the only downtime is the few 
seconds needed to switch from one load to the other 
Productive grinding time, therefore, is more than 90% of 
every hour. 


Added Features: Electronic-controlled variable speed 
unit for each rotary table . . . centralized, push-button 
controls . . . tilting splash guard (confines coolant to load 
being ground.) If you encounter a similar grinding job 
—where loading and grinding time are about the 
same—you ll want to know more about this modern, 
precision machine: 


See Your Nearest Hanchett Dealer, or Write 
for Bulletin 145-2 








HANCHETT MANUFACTURING | co. 


BIG RAPIDS, MICHIGAN U.S.A. 
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* Every day the quality and perform- 
ance of Plan-Co Cutters are being 


proven on the job. 


See for yourself—on your own job— 
how Plan-Co milling and cutting tools 
can give you more parts per grind, more 
grinds per tool with exacting accuracy 
and exceptional finish. 


Plan-Co Cutters are produced by the 
makers of Plan-O-Mill form milling 
and thread milling machines. They are 
made to your own specifications or 


designed to fit your job. Send us your 
blueprints. 


YOU CAN’T BUY A 
BETTER CUTTER THAN 


FIRSTS BY PLAN-O-MILL 


-O-MiLL CORPORATION 


PLAN 


—E ROAD 


MICH. 
MILLIN G 
PANN Lee 
s 
<igopr cutTtine TOO! 
MILLING MACHINES 


1511 E. EIGHT MIL 


RK, 
HAZEL PA i aa 


THREAD ANO FORM 














Reasons for 
Monarch Popularity! 


Flame-hardened and ground 


bedways 


Hardened and ground parts 
throughout 


Anti-friction bearings 
Force-feed lubrication 

Hi jn spin jle speeds 

Easy onvenient controls 
Automatic sizing 

Taper turning attachments 
Monarch-Keller controls 


A essories to cut costs and 


widen range of work 




















EVERYBODY WANTS MONARCHS | 


“SOLD” signs appear quickly on Monarch Turning Machines, 
whenever they are listed at surplus machine tool sales. Alert 
buyers recognize Monarch’s ability—-proved in the grueling 
grind of wartime service—to retain their original accuracy, speed 
and high quality of production. 

They know that flame-hardened and ground bedways and 
bearing surfaces, anti-friction bearings, force-feed lubrication 
and other important features enable Monarchs to turn more and 
better work at lower cost .. . for a long time 

So, when you hear of a surplus Monarch, you’d best move 
quickly. Ask our nearest office to check the machine with you, 
and to tell you about accessories and tooling that will help you 
gain the greatest benefit from your purchase. There is no cost 


or obligation for this service, so use it freely 


THE MONARCH MACHINE TOOL COMPANY «+ SIDNEY, OHIO 


FACTORY BRANCHES: 


622 West Washington Bivd 10465 Carnegie Ave 512 § e Building 
Chicago 6, Ill. Cleveland 6, Ohio Pitt sh 22, Pa 
801 Fisher Building 635 Industrial Office Bldg 38th College Ave 
Detroit 2, Mich Newark 2, N. J j . s, Ind 
Representatives in Principal Cities 
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YOU WILL NOW FIND THIS MARK 
ETCHED ON ALL THESE FINE PRODUCTION TOOLS 
FOR CUTTING METAL, WOOD, PAPER, PLASTICS =) 


From now on, all Simonds Saws for cutting wood, metal, and 
plastics... all Simonds Machine Knives for cutting wood, veneer, 
and paper... all Simonds Red Tang Files... all Simonds steel and 
steel specialties... every one of these first-quality products will bear 
the same mark of family-identity you see above. And a like mark 
will also identify the products of Simonds Abrasive Company of 
Philadelphia (formerly the Abrasive Company), of Simonds Canada 
Saw Company, and of Simonds Steel Mills at Lockport, New York. 

So now, when you want fine tools for cutting and grinding, this 
ribbon-etch ... signature of America’s longest experienced firm of 
sawmakers... tells you at a glance: ‘“There’s no finer tool made in 


this line... anywhere.” 


.and Simonds Tools cut with diamond-like 
smoothness and precision. Order from your Industrial Supply Dis 
tributor or dealer, or write the nearest Simonds office: 





BRANCH OFFICES: 1350 Columbia Road, Boston 27, Mass.; 127 S. Green St., Chicago 7, Ill.; 416 W. Eighth St., Los Angeles 14, 
Calif.; 228 First St.,San Francisco 5, Calif.; 311 S. W. First Ave., Portland 4, Ore.; 31 W. Trent Ave., Spokane 8, Washington. 
Canadian Factory: $95 St. Remi St., Montreal 30, Que, 
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WORN CUTTERS AND TOOLS 
GET BACK INTO ACTION 


, . 
face 
\arge 
corners of 9 er 
Grinding o insure long 


ing cutters alin grinding 
WITH THE 


_millin ; ; 
Capacity . ae. Radius +7 . Vv J L No 2? l NIV ER AL 
from 2 '° from dbes . 





mill 























See Your Nearest Covel Dealer or Write for Bulletin T-16 






., 888 GRINDING MACHINERY SINCE 1874 


W7[e[L ino s TR PAL : GI RINDE R s 


COVEL MFG. CO. BENTON HARBOR, MICHIGAN U. S. A. 
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15 TON 
TWO-PLATEN 
PRESS WITH 
AUTOMATIC 
cYCLE 
CONTROL 
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TWO-COLUMN 
PRESS WITH 
SENSITIVE 
PRESSURE 
CONTROL 


15 TON 
BROACHING 
PRESS 

WITH 
MANUAL 
CONTROL 





VARIATIONS 
IN PRESS 
DESIGNS... 


wtth the 


Many of the features of Hannifin Hydraulic Presses 
are standardized . . . perfected by long experience 

providing the obvious advantages of simplicity, 
economy, and rapid production. These designs 
include welded frames and bases, standard hy- 
draulic cylinders and hydraulic power units and 
perfected controls. 


Flexibility to meet individual needs allows Han- 
nifin engineers to provide exactly the right press 
for your work, without the delays incident to 
special design. Column spacing gap, ram stroke, 
table construction, speeds and controls may be 
readily modified to suit individual requirements. 
The column type presses shown here are typical 
examples. 


The 4-column press has two platens, one mov 
ing up from below. Space between columns is 
42 x 32 inches. Capacity is 15 tons. Ram strokes 
and pressures are adjustable, and the controls 
provide an automatic cycle. 


The 2-column press is 10 ton capacity, 12 inch 
stroke, table 30 x 26 inches. This press has the ex- 
clusive Hannifin Sensitive Pressure Control for 
accurate pressing and assembly operations. 


The 4-column long stroke press is designed for 
a variety of broaching operations. It has manual 
control with automatic stops, adjustable stroke 
up to 30 inches maximum, and capacity of 15 
tons 


Hannifin Hydraulic Presses are available in 2, 
3, 4 column and open gap types, capacities 5 tons 
to 150 tons, for straightening, forming, press as- 
sembly, and similar operations involving the ap- 
plication of pressure. Descriptive bulletins will 
be sent upon request. 


Hannifin Manufacturing Company, 621-631 
South Kolmar Avenue, Chicago 24, Illinois. 
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Take the “Short Cut” from Bars 
to Better Finished Parts with 


STRESSPROOF 


T. M. Reg. U. S. Pat. Off. 


NO HEAT TREATING OR CARBURIZING is necessary in 
most parts made from STRESSPROOF Cold Finished Steel 
Bars. Machine em, and they are ready — because the qualities 
you need are right in the bar! 

MACHINE EASIER, too, and with less warpage than the alloy 
steels they often replace, at a lower material cost, with directly 
comparable service life. Used in place of regular cold drawn 
shafting, STRESSPROOF often doubles the wear. 

| FOR REPAIR PARTS, there’s nothing better or easier to use. 
Try it—compare the work-saving and wearability. You'll 
see why it’s your “short cut” to lower costs. Available from 





Milne warehouse stocks. 


| SAME STRENGTH IN CENTER 


Comparatively uni- J 


form Brinell hardness 

throughout the cross 

section of the bar. 

FREE — the complete story of STRESSPROOF and the many 
ways it can save for you. Ask a Milne representative, or write 
or phone any address below for your copy. 


machined away, no 
strength is sacrificed 
as the steel has remark- 
able uniformity of 
properties from center 
to outside. 





When outer surface of 


STRESS-PROOF is 











A. MILNE & CO. 


ESTABLISHED 188 


w® NEW YORK 14 


% CHICAGO 7 
741 Washington St. % FIVE 17 N. May St. 
CONVENIENT 
WAREHOUSES 
CONNECTED BY 
BELL SYSTEM OFFICE 


TELETYPE 900 F St., N. W. 


% BOSTON 9 


604 Frick Bidg. 
109 Broad St. 


% PHILADELPHIA 6 
337 No. Orianna St. 
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% PITTSBURGH 19 


WASHINGTON 4, D. C. 





Get it 
FASTER 


aqeyes! 


STOCK 


aaeyes! 











KOLORKOTE 
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High Spee’ 
alloy, and Carbon 





DRILL STE 
for all mining : 
and excavation wor 





Machin 
Wear Longer 


¥ 
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W arebo 


iRCRAFT) 
eae 


also ¢ use Stock. 
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"BETTER FINISHES and MORE ACCURATE DIMENSIONS ~~ 
: can be maintained with 


POPE PRECISION SPINDLES 


Send us sketch or outline drawing of the spindles you require. 
We will be glad to submit recommendations and quotations. 

















A steel that hardens safely—that quenches without 
cracking—is like money in the bank to the tool- and 
die-maker. That's why Bethlehem Tool Room (BTR) 
is the recognized leader in its field. 


When there are drastic dimensional changes in the 
die or punch—when there are sharp, angular corners 
er round corners with small radii—when there are 
many holes separated by thin webs—play safe and 
insist on BTR. 


Its safe-hardening characteristics are due in part 


to the following reasons: 


(1) Balanced analysis of manganese, chrome, tung- 
sten, and vanadium. 





(2) Ability to oil-harden at relatively low tempera- 
tures. 


Here is a steel that holds its size and shape in the heat- 
treating process. You'll find, too, that in the ideal 
quenching and tempering range, it hardens to a 
Rockwell C of 62-63. Moreover, it is easy to machine 
and is high in both wear- and shock-resistance. 
BTR is an old, reliable performer. To minimize 
crackingdangers, alwaysmake sure 
that it’s stocked in your tool room 


ETHLEHEY 
STEEL 


TYPICAL ANALYSIS 


¢ Mn Si Cr wl V 
0.90 1.20 0.30 0.50 0.50 0.20 








BETHLEHEM TOOL ROOM .. . one of Bethlehem’s B¢g F Tool Steels 
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mas VERSATILITY 


Yeo Has Many POSTWAR USES 
Cee 8 § \icnep, 


Hydraulic Controls. There were so inv 
kinds of jobs to do—jobs which had to be ] 
done better than ever before jobs whi HYDROMOTIVE 
had hever previously been accomplish 1 

For example, in this illustration, tl b WEIPMENT 
plane has Vickers Hydraulic Control fo1 \) 
brakes, automatic pilot and cargo ' 


operation. The lift trucks have Vick 
Hydraulic Control which lifts and posit 
































the load accurately at the finger-touch of 

the operator The graders building air fields of bomber gun turrets—and others which 

use Vickers Hydraulic Powel! for ster ng cannot vet be des« ribed 

front and rear wheels, raising, lowering o Many of the intricate machine tools that 

side shifting the blade. and operating the produced the machines that won the wat 

attachments. depended for their accuracy, production 
hese are just a few of the war bs speed, and ease of operation upon Vickers 

Vickers Hydraulics have done. Others it Hydraulic Controls 

clude the precision movement of heavy This demonstration of the remarkable 

battleship turrets—the automatic aiming of versatility of Vickers Hydraulic Controls 

anti-aircraft guns—the fast precisio! suggests many new applications to a wide 
ming of ammunition hoists—the ¢ | variety of postwar equipment 





WickeRs Incorporated * 1416 OAKMAN BLVD + DETROIT 382, MICH. 


Application Engineering Offices 


Chicago * Cincinnati* Cleveland * Detroit* Los Angeles * Newark * Philadelphia * Rochester* Rockford* Lulsas* Worcester 





ti a - ai <e 


Poca 


There are more than 5000 Standardized Vickers Units 


that can be used in various combinations to exactly 
supply Every Hydraulic Power and Control Function 
ANY FEED RATE+ ANY TRAVERSE RATE - ANY RPM 
ANY SEQUENCE OF MOTIONS - ANY ACCELERATION 
OR DECELERATION - ANY THRUST . 
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GEROTOR DOUBLE UNIT pumps 


DON'T HAVE A ONE TRACK MIND 
=a 


They’re really VERSATILE!—precision engineer- 
ed for a wide variety of applications using 
hydraulic oil circuits. That's one of the reasons 
why you'll find Gerotor pumps specified as 
standard equipment on many important in- 
dustrial machines. 


This double unit model supplies two separate 
oil flows, and the flexibility is such that 
each pump section has its own independently 
controlled output. 


If you have a pump problem that calls for 
versatility—as well as dependability —call for 





A431 @} 10) 


GEROTOR MAY CORPORATION + BALTIMORE 3, MD. * Plants at Logansport, Ind. + Baltimore, Md. 
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AUTOMATIC CHUCKING 
and TURNING MACHINES 




















4 “— N 
Fulomalic Machine Toots 
PAWTUCKET, @.1.0.5.4 
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So that you may have the latest 
data on these MODERN, HIGH 
PRODUCERS of DUPLICATE PARTS 


The advantages, features and capacities of Potter 
& Johnston Automatic Chucking and Turning 
Machines are clearly and concisely described in 
the five bulletins illustrated here. They cover the 
following machines: 
Type 4D Automatic — Swing over bed 21” 
(Bulletin 112) 
Type 5D Power-Flex Automatic (Bulletin 122) 
Type 5D-2 Two Spindle Power-Flex Automatic 
in 9°, 12” and 15” Models (Bulletin 123) 
Type 6D REL—dAutomatics—Swing over bed 
3442” (Bulletin 118) 
Type 8 DXT—Automatics—Swing over bed 36° 
(Bulletin 112) 
Any or all of these bulletins will be sent promptly 
without obligation. Kindly use your company let- 
terhead in making your request. 


aaah We still have an obligation — 


to buy Victory Bonds 
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STAIN IEESSESTIEE ES 


... most versatile of modern metals 
... their unique combinations of 
properties merit your consideration 
in designing for the future 


International Nickel are miners 
smelters and refiners of Nickel 
an important ingredient in stain- 
less steels, but do not produce 
stainless steels. A list of sources 
of supply for chromium-Nickel 
stainless steels will be furnished 


upon request 


THIS STAINLESS-CLAD STEEL PIPE... 


Gives long, satisfactory service under 
high temperature annealing conditions 


In constant service since 1941... this stainless-clad 
steel annealing tube presents a striking contrast to its 
two companions of low carbon steel. The Jessop Steel 
Company, Washington, Pa., uses these pipes for an- 
nealing tool steel bars. After approximately ten an- 
neals, scaling and distortion rendered the carbon steel 
pipes useless. After over 300 anneals, the stainless- 
clad steel pipe still showed no signs of deterioration. 

The stainless used for cladding is of the low carbon- 


THE INTERNATIONAL NICKEL company, Inc. 2" ss 
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Here, Oilgear Fluid Power points the 
way to better plastics products 


Can precision control of power 
help you in experimental, design 
or production work? 


There apparently is no end to the ways 
which versatile Oilgear Fluid Power 
1 help industry turn out better prod- 
icts. In the Stamford, Conn., Research 
Laboratories of the American Cyana- 
mide Company for example, Oilgear’s 
smooth, infinitely variable and precisely 
ontrollable power and speed are help- 
ing plastics research fully to investigate 
and compare the characteristics of vari- 
us plastics throughout the full pressure 
inge. 
One of many desirable press cycles 
possible with Oilgear Fluid Power is 
juick closing of platen a preset distance 
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. Maintaining a preset pressure for 


}?) aa ¢ a 
preset time with low power input... 
quick opening of platen a short preset 
distance ... quick closing of platen 


gradual pressure increase at an adjust 
able rate with low power inj 


opening of platen to loading positi 


Whether you want stepless increments 


of power or speed, or precision control 


manually or automatically ... whether 
you want complex combination of func 
tions or a more conventional solution t« 
lems, you should investigate Ojlgeat 
Fluid Power without fail and without 
delay. Know more about this pliant 


rotary or straightline transmission prob 


power so easily molded to your needs 
Write today. THE OILGEAR COM 
PANY, 1308 W. Bruce St., Milwaukee 4 
Wisconsin. 


OWlgear Heid Power 


) 


’ 


Eight Oilgear Fluid Pow-r generators 

serve as many plastics molding presse 

OILGEAR in the research laboratories, American 
eel Cyanamide Co., Stamford, ¢ 


, 








ARE YOU TRYING TO: 


1. Apply large forces through long. . . or 
short strokes at variable speeds? 2. Ob 
tain automatic work cycles, variable speeds 
in either direction...with or without 
preset time dwell? 3. Apply large forces 
through continuous or intermittent recip 
rocating cycles at constant or variable 
velocities? 4. Obtain extremely accurate 
control of cither position or speed of a 
reciprocating member? 58. Apply accu 
rately variable pressure cither static or in 
motion? 6. Closely synchronize various 
motions, operations or functions? 7. Ap 
ply light ... or heavy ... forces at ex 
tremely high velocities through either long 
or short distances of travel? 8. Obtain 
continuous automatic reversing drives at 
constant R.P.M. or over a wide range of 
speed variation? 9. Obtain accurete re 
mote control of speed and direction of 
rotation, rates of acceleration and or 
deceleration? 10. Obtain constant horse 
power output through all or part of a 
speed range? 11. Obtain automatic torque 
control? 12. Obtain accurately matched 
speed of various rotating elements? 13. Ob- 
tain constant speed output from a variable 
speed input? 14.Obtain full preset auto 
matic control, elimination of problems of 
shock, vibration, etc.? 


You Heed Olgear! 
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Photo Courtesy Miller Electro Research Laboratories, 











st gl 


Milwaukee, Wis. 


QUICKER, MORE EFFICIENT on Small Parts Operations 


YOU CAN save a lot of set-up time and effort — in 
the tool room or on the production line — with this 
compact Atlas milling machine. 

Any part that comes within its 4142”x 18” table 
traveling 10° longitudinally and 312” cross-table, can 
be milled to close tolerances quickly and easily. There 
are eight spindle speeds from 62 to 2870 RPM. Three 
types of table controls are available — manual, lever, 
or Change-O-Matic. Adding air chuck and control 


4 001 TEAM 
|e) 4 
SMALL-PART MACHINING 


devices gives you a semi-automatic machine capable of 
surprising production records. 

The Atlas milling machine, like the rest of the Atlas 
4 Tool Team, helps you ‘match the machine to the job” 
to lower machine-hour costs and eliminate wasting 
the capacities of large machines. Send 
for latest catalog. 

ATLAS PRESS COMPANY, 114 N. 
Pitcher St., Kalamazoo 13D, Michigan. 








100 


The Tool Engineer 














Your high speed taps may be well and 
accurately made. But why let it go at 
that when, today, you can get so much 
more for the same money. Before you 


buy, ask yourself these questions: 



































_ pe LTE, 
FERRE. 


Are They CoLo-TEmMPER Taps? 








thread, white dot for commercial ground, 
blue dot for precision ground, 


— nh 
i 


6 Deep-freeze treatment at 120° below zero | 
ie in addition to the usual heat treatment 
# j makes taps stronger but less brittle. Only aera nn are 
aes "a COLD-TEMPER Taps produce cleaner, SOLO: caren sage 
j better threads and more of them per tap (a 
f | —not only on steels, cast iron and alloys, = : 
st but on plastics and other abrasive materials. te | 
: F 
pe 4 
; 
y Are They Color “i-dot-ified”’ ? | | ' 
: ; bi ; 
Taps look alike. Errors in tap selection 
are avoided by modern use of color iden- a Taps have 
tification— red dot on the shank for cut : 
7 





Are They Individually Plastic Packed? 


Taps are precision tools. They merit com- 











Z 3 plete protection against dirt, dust and Thread Taps come in the 

m4 f ff damage. Transparent plastic provides per- metal-capped tap-capsule. 

a y fect individual protection and permits 

‘= ready selection without unwrapping. 

Zl <GeAeUr EY CLP IS © 


Are They Greaseless Rust-Proofed? 


4 For speed and convenience, taps should be 
f clean and dry to handle. 


SRC aR ans 
Are Your Tap Needs Given 


Personal Attention At the 
3 Factory and By Your Supplier? 








in your locality has 





SLELLERLELELUBEDEDLE 





in touch with him? 








‘ DISTRIBUTORS IN LEADING INDUSTRIAL CENTERS 
ae THROUGHOUT AMERICA 

uw Export Distributors 

Conoda Bridge Machinery Company, Montreal 





Only Threadwedl Ground 


Threadwell taps have a spe- 
cial greaseless rust-proofing. 


Threadwell personal attention 
service applies to every 
order, large or small. The 
Threadwell distributor 


carefully selected for his 
ability to provide that kind 
of service. May we put you 











England Skylux, Ltd., London 
3 Brazil — Alfredo Kramer & Cia. ltda., 
: Rio de Janeiro, Sao Paulo 
* Mexico -—— W. Picard, Mexico, D. F : SINCE 1902 C T 
= John H. Graham & Co., Inc. of New York City 
a THROUGHOUT THE REST OF THE WORLD ] S T | N 
is THREADWELL TAP AND DIE ere . GREENFIELD, MASSACHUSETTS, U S.A. 
i CALIFORNIA OFFICE, THREADWELL TAP & DIE CO 2? SANTA FE AVE.. LOS ANGELES 21 
Le: 
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New 


(Oe machine for 
mass production on 
high precision parts 


* If you make small parts to aircraft and auto- 


motive standards of accuracy, you'll want the 
complete data on National Acme’s new lriple- 


Roll Hydraulic Thread and Form Rolling Machine. 


\ money-saver for threading, knurling, serrat- 
ine or burnishine—hand or automatic feed 


Write us for new cataloe TR-45. 


4 : 
a ~ 8 Spindle Bar and 
M F ~ cs . Automatic Th ~ paint 
_ yt... pe) reading Dies and 
- tati ] 
UgeS « Co . 





timit, Mot 
i 
170 EAST 131st STREET ° CLEVELAND 8, OHIO 
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SIMPLEX ILD! Preci- 
sion Boring Machine 


SIMPLEX 3U Knee Type 
Precision Boring Machine 





SIMPLEX 2U 3-way Pre- 
cision Boring Machine 








SIMPLEX Planer 
Type Milling Machine 





SIMPLEX IL! Preci- 
sion Boring Machine SIMPLEX 200 Series Pre- 


cision Boring Machine 


Present day manufacturing methods de- is a SIMPLEX machine to fill your needs. 











Precision Boring Machines, Planer Type Milling Machines and Special Machine Tools 


104 


mand PRECISION TOLERANCES, combined 
with HIGH PRODUCTION possibilities for 
machine tools. SIMPLEX design meets these 
requirements in every respect. 


Whether your problem is a single, close 
tolerance boring job —a multiplicity of 
operations involving rough and precision 
boring — or a heavy milling job — there 


A wide range of types and sizes of pre- 
cision boring machines and planer type 
milling machines are available for this 
purpose. 


An Engineering Department experienced 
in the many new methods so recently 
developed is at your disposal and ready 
to assist in gearing industry for the 
days ahead. 


Machine Tools 
STOKERUNIT CORPORATION 


SIMPLEX Machine Tools Division 
4528 West Mitchell Street, Milwaukee 14, Wisconsin 
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When you measure productive value in 
terms of unit cost, these Gairing heavy 
duty inserted blade cutter heads are sym- 
bols of metal working economy. 

Bodies are of heat treated chrome vana- 
dium steel. The Gairing method of mount- 
ing recommended types of inserted blades 
assures quick adjustment and renewability; 
provides for three-way strain: shock load, 
radial pressure and thrust. Chip egress and 
cutting clearances are engineered to meet 
specific conditions. 


These four Gairing cutters are typical of 
thousands in use throughout the metal 
working industries. The names of the 
firms who purchased them are an index of 
industrial America. 


Let us assist you. 





THE GAIRING TOOL COMPANY, DETROIT 32, MICH, 


GAIRING 





MANUFACTURERS OF STANDARD AND SPECIAL INSERTED BLADE CUTTING TOOLS. 
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AVAILABLE NOW THROUGH RFC 
Liberal Price Reductions 


This is an unusual opportunity for many manufacturers to get ahead in Miscellaneous 


their reconversion program. While some of the sizes, shapes and alloys of 


the RFC stock of surplus steel may differ from the specifications of normal ST E E L ~» k 0 D U CTS 


industry requirements, it has the advantage of being quickly available. 








CHECK THIS LIST 


Attractive allowances have been made in our pricing program to move ‘ ' 
1. Carbon and Alloy Billets, Blooms, 


this steel into the hands of private industry. = 
Slabs, Skelp, Rods, et« 
2. Reinforcing Bars 


3. Structural Steel Shape 


4, H. R. & a R. Sheets trip Steel, 
Carbon and Alloy 





5. Plates Tin Plate, Terne Plate, 
Blac k Plate 





Carbon and Alloy. Wide range 7,000 tons. In Water-hardening, 
of sizes from “%" to 6" thick, up to Oil-hardening and High Speed e - = ’ : : 
96" wide grades. Large range of bar sizes. 6. Wire and Wire Products, Carbon 


and Alloy, Wire Rope, Reinforcing 
Wire Mesh 


. Stainless Steel Sheets, Strips, 
Standard Ty pes 

















8. Iron and Steel Pipe, and Tubing 
Valves and Fittings 
9. Mechanical Tubing, Carbon and 
Alloy P 
Available in Hot Rolled and Cold 
Rolled, Carbon and Alloy. Large Hot Rolled and Cold Finished in 
quantity of High Carbon Cold both Carbon and Alloy. Rounds, meee eee eee ee ee 
Rolled Strip—to be sold at low squares, flats and hexagons in 
Carbon prices—or lower. Large various specifications. Many items i 
range of sizes. in large quantities. ? ee eee. 
Write, wire or phone your requests to the nearest RFC [1 
agency listed below for more detailed information. If you WU Firm........... tt teeeereeeeecesees 
desire, credit terms can be arranged. If your local office 1 
does not have all the materials you need, it will endeavor WU Address........... 06.66.0000 ceeees 





to locate them from other offices throughout the country, © = = me me oe oe ee ee 


CONSTRUCTION !PINANCE CORPORATION 


A Disposal Agency Designated by the Surplus Property Administration 





Agencies located at: Atlanta + Birmingham + Boston + Charlotte + Chicago + Cleveland + Dallas + Denver 
Detroit - Helena - Houston + Jacksonville + Kansas City, Mo. + Little Rock - Los Angeles + Louisville 
Minneapolis + Nashville + New Orleans + New York + Oklahoma City + Omaha - Philadelphia 
Portiand, Ore. + Richmond + St. Lovis + Salt Lake City + San Antonio + San Francisco - Seattle - Spokane 








106 Th 


e Tool Engineer 











Important Message 


lo all tntervested tn frroductton of ‘ i, reCOMON 
flal fom conto 





Contours like these can be produced more The ONLY machine that is completely en- 

economically and accurately by a proven gineered and built for crush form grinding 

crush form grinding process known as precision contours is the new Thompson 
gs Thompson Truforming., (xecisteren TRADEMARK) ge Truform Grinder. 













To meet individual require- 
ments, various types of auto- 
@ matic Thompson Truform 


Grinders are available. For 






FACTS ABOUT 


Caush Frome Prandin 


PRECISION CONTOURS 


advantages and complete 
pictorial production explana- 


COPYRIGHT 194 


tion send for this new book. 
THE THOMP 


(/ ip ? 
Send coupion fer free copy 


CRUSH FORM CONTOUR GRINDING DEVELOPMENT LABORATORY 


The Thompson Grinder Co., Inc., Dept. 13, Springfield, Ohio 


, ; . ” i | a : 
Gentlemen: Please send me your new 16 page pictorial book describing Thompson Truforming (Crush Form 


Grinding on Surface Grinders). 


Name : Position 
Company iddres 
City ‘ - Zone — ce 
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= capping job. 


Woody’s Tapping Tips are by 
no means intended as technical 
advice on tapping. They are 
merely a collection of hints, 
ideas, suggestions and shop 
short cuts gathered by Woody 
in his travels among shops all 
over the country. Their real 
purpose is to smooth out and 
speed up routine tapping jobs, 
save time and cut rejects. 


Where specific problems come 
up, definite engineering advice 
should be obtained. If you will 
send complete data on a job— 
material, depth, diameter, 
lubricant, etc.—our engineers 
will be glad to make recom- 
mendations. No obligation, of 
course. 


Note Woody Spencer's Tapping 
Tips are appearing here as often 
as Woody gets time to write them 
up. Look for them. 


Woody Spencer's new Tap Guide 
is full of handy information that 
will help in tapping operations. 
It's Free. Write for your copy on 
the company letterhead, 


THE RIGHT TAP AT THE RIGHT TIME 


eveland 3. Chie 


















This matched set of sixty L & I Ground Flute 
Reamers in Wire Gage sizes is only part of the 
L & I Line of Better Reamers. 

They’re better, because L & I specializes in 
ground flute reamers — ground after the solid 
bar is heat-treated and uniformly hardened. 
This gives a perfect cutting edge that stands up 
far longer than ordinary milled flute reamers. 

Because we’re ‘“‘Specialists in Small Reamers,”’ 
we ship from stock Machine Reamers by 64’s 
from i¢'’ to %’ and Wire Gage sizes 1 through 
60, as well as Taper Pin Reamers from 7 /0 to #4. 

Place a trial order today and join the long list 
of leaders who are cutting costs and improving 


work quality with L & I Ground Flute Reamers. 


LAVALLEE & IDE, INC. 


CHICOPEE, MASSACHUSETTS 


GROUND FLUTE 
REAMERS 
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DANLY PRECISION DOWEL PINS have a big 
job to do in the Steel, Non-ferrous 
metals and Plastic Industries 
Accurate through their length, 
there will be no expensive re-drilling 


DANLY KNURLED SOCKET-HEAD CAP SCREWS 
save time and money. Here's why: 
Oily fingers readily grasp the knurled 
head—the mechanic can drive it a 
good part of the way by hand before 
using the wrench. Infinite applica- 
tions—a wide range of sizes... 


und reaming, because Danly Preci- 
sion Dowel Pins are diamond tested 
for hardness and ground to a toler- 
ance of one-ten thousandth of an 
inch.. 


: ; DANLY KWIK-KLAMP TOGGLE CLAMPS are 
DANLY DIE SPRINGS are noted for staying ’ 


versatile, all-around utility clamp- 
power. The repeated pressure of the 


in’ tools. Strong construction com- 
ram many times every hour induces bined with simplicity of operation 
fatigue that will snap ordinary die makes Kwik-Klamps a must wher- 
springs—and that means tearing 
down the whole setup. Two com- 
plete lines. MEDIUM PRESSURE— 
HIGH DEFLECTION; HIGH PRES- 


SURE—MEDIUM DEFLECTION. 


ever quick, positive clamping action 
and known pressures are desired... 


THE DANLY DIE SET needs no introduction. 

DANLY SOCKET-HEAD STRIPPER BOLTS incor- — A must for precision stamping, Danly 

. porate the same advantages as the ae die sets are once more paving the 

Danly Knurled Socket-Head Cap way to that new washing machine 

Screws. Busy fingers don’t slip on and electric iron in every home— 
ay ae ee ae ; that new car in every garage... 


Branches and Dealers in Principal Cities 


DANLY MACHINE SPECIALTIES, INC. ¥ . 















Bold Stroke 


@ Washington led his force across 


the ice-choked Delaware and with one 







audacious stroke captured Trenton and a 


thousand Hessians. 


The foresight and courage to realize an un- 
filled need, to design a new product, to try a 
new manufacturing method, to find the 
“bugs” in present production ... thus do 


industrial leaders daringly attack. 


For more than fifteen vears Pioneer Engi- 
neering has worked shoulder to shoulder with 
executives intent on meeting challenges with 








bold counter strokes. Let Pioneer aid vou in 


planning the defeat of production problems. 


Pi 
ioneer Hinvineer; no 


and Manu fact u ri ne? ( sOTM pany 


19645 JOHN R_ ST., DETROIT MICHIGAN 


Peacetime Production 
MEANS BACK TO COMPETITION! 


ne ois 





...and here are the tools that will give you 
the “edge” on competition... 


@ Yes, peacetime production will have its grinds—and a much smoother finish. O 
problems, even as war production. Not the 
same problems, but just as tough. Competi- 
tion will require tools that cut clean—fast— production by more than 500 


smooth—accurately. Send us your prints for quotation. 


actual production runs, MEYERS GENERATE! 


CARBIDE-LTIPPED TOOLS have booste 
, ' 


You can depend upon MEYERS GENERATED 


CARBIDE-TIPPED FORM TOOLS to give you MEYERS GENER ATED 
the “edge” on competition, by giving you Carbide Tipped FORM TOOLS 
be i ¥ « 


more pieces per hour—more pieces between 


W. F. MEYERS COMPANY, INC. - 1024 14th St., Bedford, Ind. 
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When you want 


Here at Pipe Machinery, we maintain 
large stocks of standard plug, ring 
and thread gages—all of established 
PM standards of accuracy and finish. 

When emergencies arise— when 
you need gages in a hurry— just 
write, wire or phone us. Often we 
are able to give you one-day service 
on shipments. 





1946 


Of course we make special gages, 
too—on receipt of your specifica- 
tions, will gladly quote prices and 
delivery dates. 

Two things you can always de- 
pend upon when your gages carry 
the PM trade mark—original accu- 
racy of dimension and extra good 
finish for long wear. 
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BOYAR-SCHULTZ 


SURFACE GRINDER 
MODEL 618 
A machine tool designed 


to give the fine finish and high 
degree of accuracy necessary in 
the finest gage grinding and 
tool and die making. It is built 
with a sturdy ruggedness that 
maintains that fine accuracy for 
a long period of time... much 
longer than most similar tools 
are expected to last. 

Such long-lasting precision 
performance gives the inevitable 


result of greater economy. 








Protect Your “fool Dollar with the Finest / 
BOYAR-SCHULTZ CORPORATION 


2104 Walnut Street Chicago 12, Illinois 




















DIAL INDICATORS | 


Q) 
[om 


GAUGE #12 






















best in quality, design, and 
hip that money can buy. The 
§ line of Dial Indicators, Micro- 
Gauges, and Comparators is 
the new Ames Catalog No. 53. 
F your copy. 


B. C. AMES CO., WALTHAM 54, MASS. 
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Millions of whirling abrasive wheels, trained in war's tough school of precision 
finishing, each doing a prime job in laboratory, tool room, aboard ship, on pro- 
duction line. And — they're all set and eager to tackle civilian goods now that 
peace machinery is singing again. 

Whether it’s removing burrs 





smoothing edges, squaring surfaces so accurately 
that the finish can be measured in micro inches, or cut-off work—there’s a Chicago 
ready to do a top-ranking job for you 

VITRIFIED GRINDING WHEELS with a 50-year pedigree. Up to 3” in diameter 
in various abrasives and bonds including the famous FV Bond. 

MOUNTED WHEELS. The largest assortment made with a shape and abrasive 
to take care of every internal and external finishing job. 

CUT-OFF WHEELS. Al! types and sizes. Now offered with the sensational new 
special-formula RT Bond (rubber or resinoid). 


Send coupon for illustrated catalog 


CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe St., Dept. TE, Chicago 7, Ill. 


TE 
SEND FOR TEST WHEEL Send Catalog. Interested in [| Grinding Wheels [_) Mounted 
: Cut-off Wheel Test Wheel. Si 

Learn first-hand about Chicago's superiority Wheels wut — Send Tes eel. Size 
Tell us what you have to finish, size wheel 
you'd like and we'll mail one promptly Nome 
® Half a century of specialization has estab 

lished our reputation as the Small Whee 

Address 





People of the Industry 
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COBALTCROM 


Air-Hardening, Non-Deforming Z 
Cobalt High-Carbon, 
High Chromium Steel 










= e A tool steel with an original basic form 
of our own oes ifications. Recognized for long die 
nler == @ Allied’s R-B Interchange- and unsurpassed quantity production runs 
able Punch and Die lowers costs Outstanding chevector! stics are simplicity of treatm 
4 r uniform hardness penetr ation to the cents on 
in the metal working and plas- hardness, extremely high tens Per iggpab a-ic 
tic industries. Standard punches oe Ideal for blanking, dr forming, trimm 
; : ‘ ‘ ond shearing tools. 
and dies carried in stock. Spe- FURNISHED IN BAR STOCK, BILLET 
ae 4 . . , . ste FORGING, CASTING AND WELDING ROD 
cial shapes and sizes in any ma ne ne es tgthnig retin 
terial made to your specifica- | Representatives in New York City, Plainville, Philadelphia, Pittsburgh, Detrc 
| g 0 
| Di tions with prompt deliveries. Orlando, Chicago, Indianapolis, Milwaukee, St. Louis and Los A igeles 
2 Send for large illustrated R-B 


catalog, now. | DATARS Se ito 
ALLIED PRODUCTS CORPORATION | 


Department 29F + 4630 Lawton Ave. + Detroit 8, Michigan i260 w. Fourta st. CLEVELAND 13, OHIO 








spate CHES 


"1 GO FOR THE 


ABRASIVE 3-8 
.. AND THE BOSS 
LIKES IT, TODD | es siren 6 


9 Wheel size: 10” diameter standard—wup to 16” fo 















ABRASIVE NO. 3-B AUTOMATIC FEED SURFACE GRINDER 
Work Capacity: 24” long x 8” wide x 12” high 
= 


special applications 


Machinists easily meet the pace of heavy production schedules 
with the ABRASIVE No 3-B—its smooth action and perfect 
control are a real help in turning out highest quality work 
Management, too, finds the ABRASIVE No. 3-B amazing! 
productive — it’s always on the job. In competitive product 
the fast, automatic feeds and precision performance of the 3-B 
pay good dividends. Write for Bulletin. 


We will gladly supply information on 


ABRASIVE Machines on the Govern- 
ment Machine Tool Surplus List 
just send us the machine serial num- 


bers. Attachments, accessories and re- hin 
pair parts can also be provided ‘ < PRODUCTION 
SS 2 


ABRASIVE MACHINE TOOL CO. ACCURACY $005 st 


East Providence 14, R. I. 
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Gear tooth hardness need no longer be a compromise 
between machinability and wear resistance. Red 
Ring Rotary Gear Shaving as the final machining 
operation on the green gear, during which approxi- 
mately .001” of stock is removed from the tooth sur- 
faces, corrects cutting errors of index, helical angle, 
tooth profile, eccentricity and undesirable tooth 


roughness. 


This corrected gear may then be induction hard- 
ened to whatever surface hardness is desired and 
without objectionable distortion. Hardening with- 
out detrimental distortion is frequently accomplished 
on gears carburized after shaving by quenching in 
dies and sometimes by liquid carburizing and quench- 
ing without dies. No grinding of tooth profile is 


necessary. 


On a 5.145” P.D. gear so treated, final involute 


error is held to between +-.00015” and —.00015”: 
parallelism to .0002”; tooth spacing to .0001” to 


or 


0002”; and accumulated error to .0008”. 


SPUR AND HELICAL 
INVOLUTE GEAR PRACTICE 


ROTARY SHAVING 
AND ELLIPTOID TOOTH FORMS 


January, 1946 


NATIONAL BROACH > 
AND MACHINE CO. 


Ben AIG FRODGE TE 
NH 


5600 ST. JEAN + DETROIT 13, MICH. 








TO HELP YOU CUT 
TOOLING COSTS 
ON MANY MACHINING 
OPERATIONS 





STYLE 6ST 
3ST OPPOSITE HAND 










= 
we... 

































STYLE 12ST 
11ST OPPOSITE HAND) 


STYLE 40ST 
39ST OPPOSITE HAND) 


=< 


STYLE 2ST 
(1ST OPPOSITE HAND) 


STYLE 10ST 
(9ST OPPOSITE HAND 








a 2 


SUPERIOR CEMENTED CARBIDES 


KENNAMETAL Pre 
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2A KENNAMETAL 


LATROBE, PA 


Kennametal tools having tips 
atteched with recessed-head 
screws —an arrangement develo; 
ed and perfected by Kennametal 
Inc provide a practical, new 
way of obtaining even better per 
formance from inherently efficient 
Kennametal 


The screwed-on assembly 
a positive, simplified mechanical 
fastening of streamlined design 
The screw, angularly positioned 
serves merely to hold the ti; 
firmly in the shank (heat-treated 
against the recess walls, which of 
themselves resist the main cut- 
ting thrusts 

These new tools offer 
many advantages, including 
Easier, cheaper attachment, in 
your shop, of tip to tool 
tip durability and more consistent 
performance; opportunity to inter- 
change tips quicklyin same shank 
minimize stock keeping 


you 


greater 


Kennametal ‘Screwed-on 
tools are now available in larger 
sizes of fifteen different styles 
Standard tips are made, of differ- 
ent Kennametal compositions, for 
cutting steel, cast iron, or non 
ferrous metals. Catalog particulars 
and prices are yours fortheasking 


STYLE 21ST 


STYLE 15ST 


STYLE SGS 
STYLES SJL and SWS 
ALSO AVAILABLE 
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x THE HILLIARD 


131 WEST 4TH ST ELMIRA, N. Y. 





Submit your threading problems to our engineers. Write 
for folder “Thread Rolling In Action.” 


THREAD DIE 


hines _ 
-1q Dies and tele a 
ae worcester 2, Mass- / PaliiD) 





ROLLED 


——E 


Thread Ro 
237 Chandler 
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Lt kx Lip C# OF TOOL AND DIE MAKING 
SIRS 
YOU BUY LESS STEEL AND REDUCE 
ae ~ NAARRAE e= 


MACHINING CosTs 


HK“ Cast-To-Shape, the modern obtained by fabrication from bar 
method of tool and die making, stock or forgings. 


is effecting important savings of Particulars are available through 


time, trouble and money for an in 


FOR THIS Allegheny Ludlum representatives; 
—— creasing number of manufacturers or write for the booklet 


BOOKLET fie 


today. 
Even very intricate shapes can 





now be cast successfully within an 
It gives you details of eighth inch of finished size. This 
FCC Air Hardening, Oil means that you buy less steel at the 
Hardening and other Cast- start and reduce machining costs 
To-Shape Tool Steels and substantially. ALLEG i EN Y 
describes other FCC Tools which could not be made 
money-saving Tool Steel by conventional methods except in 
Specialties. sections can often be fabricated DL M 
Get your copy—write for from FCC Cast-To-Shape blanks in 


it today. a single piece. ST EEL CO RPORATION 


ADDRESS DEPT. TE-37 In many instances performance Forging and Casting Division 
of the tool is better than can be DETROIT 20, MICHIGAN 
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BOYAR-SCHULIZ FH Gece SCREW MACHINE TOOLS 









MODEL T Turning Tool. 


A new, improved Screw 
Machine Tool designed 
with special emphasis 
on quick accurate set 
up for precision turn- 
ing. Less down time is 
the result of speed in 
adjustment. Model T 
Screw Machine Tool is 
made in five sizes — Nos. 
000, 00, 0, 2 and 3. 


BOYAR-SCHULTZ CORPORATION -—2106 wainut sTREET, CHICAGO 12, ILI 


Lead Sez-10 


Vane Less Cows Time 


Much of the costly delay in setting 


up 


screw 


machine jobs can 


be 


avoided with Boyar-Schultz Screw 
Machine Tools. Designed 
full understanding of the problems 


confronting screw 


operators. 


MODEL D 
Floating Tool Holder. 


For reaming, counter- 
boring and drilling to 
close tolerances. In 8 
Sizes. No. 000—to No. 6. 


on 


MODEL H 
Precision Adapter. 


A permanent Tool that 
permits the use of more 
than one size screw ma- 
chine tool on a given 
size screw machine. 
Made in 6 Sizes. 


with a 


machine 


MODEL G 
Universal Tool Bit 
Grinding Fixture. 


Tool Bits can be accu- 
rately and uniformly 
ground with any de- 
sired chip clearance 
angles. Uniformly 
ground tool bits save 
time in set-up, save 


tool steel and save time 


in grinding. 


Write for complete details on above tools 


MODEL K 
Knurling Tool. 


A new Screw Machin« 
lool of outstanding dé 
sign and constructior 
making it possible t 
perform many of th 
Knurling jobs former! 


considered 
with tools of othe 
types. Speedy in opera 
tion, giving clean, a 
curate kKnurling in 
minimum of time. 


impossibl 
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~oAre Production 
Costs Bothering 


YOU? 


Your first cost-cut with TECO Cemented Carbide 
comes from increased production per man, per 
machine. TECO produces more pieces between grinds and 
holds cutting efficiency longer than other carbides—a fact 
which you can easily prove.* 


Your second cost-cut is in reduced down-time, since 
TECO-equipped machines run for longer periods and are 


*Prove it this Way! 


Tool up a few jobs with TECO down less often. 

Cemented Carbide. Run exactly Your third cost-cut is in tool cost. TECO Cemented 
as with your present tools. Then Carbide is more resistant to wear and breakage, thus gives 
check the work, pieces between more grinds per tool and a greater productive life. Fewer 
grinds, grinds per tool, total tools do a bigger job! 

pieces produced. You'll find that 


Have one of our tool engineers discuss your needs. Write 


you get for catalog and price list. 


@ More pieces between grinds TUNGSTEN ELECTRIC CORPORATION + 570 39th St., Union City, N. J. 
@ More grinds per tool 


@ Less down time 
@ Lower tool cost 








Branch Office: 2906 Euclid Avenue, Cleveland, Ohio 
Representatives; Indianapolis, Ind., Chicago, lll., Detroit, Mich ¥ 
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REPEAT ORDERS Keep Rolling | ! 


HOLE 





























You wouldn't order and order again if you didn’t like 
the way the HOLE CHECKER works. 

Many of the nation’s leading manufacturers have 
ordered HOLE CHECKERS two, three and four times. 

That’s why we know it gives them what they want— 
quick, accurate checks of internal Gieancters—exponng 
at once any errors of size, taper, bell-mouth or out-of- 
round condition. 


AMERICAN HOLE CHECKERS are easy to set 
up for Inspection or Production gaging. Accurate 
to 0001”. Dial is read at a glance. Special sizing plugs 
are made to fit the production part—thus it is easy . 
adapt the HOLE CHECKER to all types of interna 
dimensional control. 

Get the HOLE CHECKER story! For prices, send 
prints or sketches of production part to be gaged and 
we will quote on your requirements. 




















Send for Bulletin 43-TE on 

AMERICAN PRECISION PRODUCTS 
ales AY ~ pea ao — 

AMERICAN IGA UG ESE G F mgench Contes 


Radius Dressers 
Lapping Plates 


DID YOU MISS SEEING THIS AD LAST MONTH? 
Well, Here’s Another Chance to Read It 


Once the present back-log of unfilled orders disappears and 
we return to a buyer’s market, shops with up-to-the-minute 
equipment will get the business with far less expense 
than will those still clinging to old-style, worn-out 
tools. You will have a head start if you will begin by 
replacing your outmoded solid milling cutters and 
lathe, planer and shaper tools with O K_ Inserted- 


Blade Metal Cutting Tools. In these tools, only the 
cutting edges are 





ayuard Ly DAYTON om OHIO 















made of the less expensive, but 
exceedingly strong, alloy steel. The blades or bits 
that do the cutting may be readily adjusted 
in line of wear—replaced with others from 
the tool crib—or shapes may be ground for 
special jobs. With the O K 


System, you handle a 4n O K Milling 


wider variety of work Cutter for milling 
. locomotive side 

get more out of your tools cote - — 
IE eavy uty jobs. 

DO A BET TER JOB! One of scores of 


O K designs of 
milling cutters 


MANUFACTURED ONLY BY THE O K TOOL COMPANY, SHELTON, CONN., U.S. A. 
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525 Lap weld seams per HOUR! 







“AIRGRIP" Non-Rotating Cylin- 
ders on Resistance Welding 
Machine of the Resistance 
Welder Corp., Bay City, Mich. 
Either end of the "AIRGRIP" Non- 
Rotating cylinder can be re- 
moved, leaving rest completely 


fie Sete By equipping this resistance welding machine with EIGHT* 


S eh ¢ Pad | 
x a ¢ 
é % ae aa 
¥ | ae 
4 $ = 





Production capacity is stepped u Ample strength is provided by making 
makes lap weld seams on 525 cylindr the metal of cylinder walls extra thick 
cal containers in one hour ind qua t an inch 
ity, uniformity and smoothness of welds er 
. RGRIP” Non-Rotating Cylinders speed 
are improved. “AIRGRIP’’ Cylinder 
E ‘tion in many ways. Tell us about 
four jobs: (1) They clamp the work 
ur machine operations. Our engi 


They unclamp it. (3) They lock fixture 1] = 

; neers will investigate your requirements, 
(4) They apply welding pressure 
(4) They apply welding make recommendations 


“AIRGRIP” Cylinders have no fie 
* OTHER ANKER HOLTH COST pensat ng Chu ks Lubric ating Assem- 
On this welding machine the REDUCERS include ‘'A icks blies, 3- or 4-way Air Valves (hand or 
“AIRGRIP” ij t and Rotating Cylinders ge Operated foot operated) etc Also Hydraulic 
RGRP” Cylinders operate in Collets, Arbors, Mandrels, Drill Press Power Units and Fittings 


pairs because two cylindrical 


Chucks, 2- and 3-Jaw Finger and Con 


containers are welded simul- 


taneously. Representatives in all principal cities. | Write for Bulletins. 
Teel 
Anke R Houtu MFG. COMPANY 
2733 Connors Street Port Huron, Michigan 


When buying new lathes, specify '‘AIRGRIP”’ Chucks and Cylinders 


January, 1946 121 












Ingenious New 


Technical Methods 


To Help You with Your Reconversion 
Problems 








All four sides are rolled simulta- 


neously by “Standard” Turks Heads 


(adjustable draw plate)—the metal New Comparator Gage Saves Time — 


trade's established method of draw- 


ing rod to triangular, rectangular Gives 6 Inspections in One! 


and special shapes such as keystone, Even the most inexperienced 


diamond, star and channel forms— operator can obtain accurate 


both plain and ornamental. inspection of externally | 
threaded parts, with the Limi- 
Standard” Turks Heads, univer- trol Comparator Gage—in 


many instances, increasing the 


sal and plain types, are available in rate of inspection as much as 


a wide range of capacities. 400%! The Limitrol, proved 
in hundreds of war plants, 
Write for Catalog T.H permits 6 visual checks in one: 


pitch diameter, lead, taper, 
out-of-roundness, angle, and 
straightness. Its use reduces 
inspection and production 
costs, cuts scrap waste while in- Hand Model used for 
creasing speeds of operation. “in process” gaging } 
If a part passes the Limitrol, 
it will assemble accurately. 





Graduated dials are furnished 
as standard equipment. These 
dials are pak, ta in incre- 
ments which approximate 
| .0005 inch when the magnifi- 
| cation is 250 to 1, and serve 
as a guide in determining just 
how far over or under the 
limits the part might be. 


Another “help on the job” 
is chewing gum. Chewing 
seems to make work go easier, 
time go faster. Good chewing 
gum is available, but there’s 
still a shortage. That’s why 
| we at Wrigley wish we could 
| make Wrigley’s Spearmint 

now, to helpincrease the avail- 
| able supply. You may be sure 
we will, just as soon as sugar 
restrictions are lifted. Mean- 


STANDARD MACHINERY co. while,chewany goodavailable : oy Ls ny , or f 4 


brand, because it’s the chew- 1300 E. Nine Mil 
1585 ELMWOOD AVE., PROVIDENCE 7, R. 1. ing that really does you good. — Detroit 20, Mic! 


\ /) | AA-52 
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Dalzen manufactures an extensive line of 
precision cutting tools, parts, thread grind- 
ing and special machines — engineered for 
maximum efficiency and economical opera- 
tion, Each is the result of years of experi- 
ence on the part of designers and craftsmen. 
» These are reasons why, all over the United 
tates and in many foreign countries, master 
aanics who have used and worked with 
nade machines and tools say, “You 
ter with Dalzen.”’ Write for details 
en can “do it better” for you. 


zen “2-in-1" 
pendable, 
lapping 
sturdy 
B s on 
2 ; : Dor 
Elec ! 
Grindé 
operate. 
duction e 
and accura 
controlled w 
speed, moto 
driven dresser,% 
automatic com- 
pensation and 
other features. g 
























TOOL AND MANUFACTURING co. 
12255 EAST EIGHT MILE ROAD « DETROIT 5, MICH. 
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ROCKFORD POWER GRIP 
CHUCKS HOLD for 
A BIG BITE! 















WRITE FOR 
THE POWER-GRIP 





The magnetic circuit in Rock- 
ford Power-Grip Chucks pene- 
trates chuck and work, locking 
them together in a power grip 
that holds for heavy cuts on mill- 
ing machine, shaper or planer. 

Knotty Holding Jobs Simplified 

Costly Time Lags Eliminated 


ROCKFORD MAGNETIC 
PRODUCTS COMPANY 


1304 -18th Ave., Rockford, Ill. 













is pronounced 
“DIE-ACK-RO” 






375 EIGHTH AVE. SOUTH, MINNEAPOLIS 15, MINN. 


aac oa Columbia 


mitts) & STEEL 









1 Extra length — Cut off a 
leading ends as they be- » ~ 
come worn. cE : 

2 Reversible—Both “Go and pr A ~ 
No-go” plugs can be and 


turned end for end when saTtTW E = =< 
worn. Thread gages are . PY LE N t 
also reversible. 

3 Chrome Plated — Super- : 
finished chrome plate ma jjia “10° + fo 
greatly increases service q i ready to W® 
life of gages. Gages with 
Stellite and Carboloy | 
plugs and sapphire tip- | 

ped plugs also available. | 

| 


thie 
se er evt ( oO 


in 
| rn . 


are 





atoc 
t B ( yle ity 
ace an 1 } I 


p *e ty‘) b> 
a = - ie 5 el 





Trade-in Allowance on 
your worn gages! Send 


for details. E 


SIZE CONTROL COMPANY ep le “ ae8 
4652 W. Fulton St., Chicago 44, Ill. © Phone Estebrook 6700 i lt hens ues 


Sone | COLUMBIA TOOL STEEL COMPANY 
suo: AMERICAN MACHINE & GAGE COMPANY 


pment | 


52 EA T 4TH STREET © CHICAGO HEIGHTS ILL 


pages 





Engineering Representatives in Principal Cities ‘ 
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@ This three-way machine with five station indexing fixture 
shows the adaptability of Defiance Production Drilling Units 
to a production machine. These newly developed, greatly 
improved Defiance Cam and Hydraulic Units are available 
with standardized base and column design—for either hori- 
zontal or vertical mounting. Bases and columns are of welded 
steel to the dimensions required by the individual job... 
fixtures also specially designed for each job. 

More and more shop men have learned through experi- 
ence that Defiance-built Machines are “tops” in dependa- 
bility, long life, and low-cost maintenance. Write for catalog. 

Defiance Machine Works, Inc., Defiance, Ohio. 





























ENGINEERS—PRODUCTION—INSPECTION MEN! 


BOOST PRODUCTION AND PRODUCT QUALITY— 
15 DAY SHIPMENT OF URGENT ORDERS 


FOR THAT Vet he 
Curtiss-Wright Corporation ranks our product with On / 


their best tools. Cleveland Graphite Bronze Company, TAPPING OR REAMING JOB, 


leading bearing manufacturer, states new high accu- 
racy reached, plus substantial production boosts. 





No more “C” washers, wrenches, drawbars, no 
more arcs or tapers before or after expansion 


grip—concentricity in low 10,000ths — pro- 
HEN things go wrong on some par- 


ticular tapping or reaming operation 
and work keeps coming through with 
oversize or bell-mouthed holes, don’t be 
licked! The main trouble probably lies in 
the tool holder you are using. Unless it 


duction or inspection 
Assured parallelism of sleeve surface to center line— 
absolutely no variation in repeated mounting of parts. 
Uniform full-work-length friction-locking gives com- 
plete control and contact of entire bore surface area 
Absolutely no variation in repeated mounting of 
parts——no tapers—Slip part on mandrel with slight 
counter-clockwise motion, that’s all—it's ready— 
Self-contained, self-expansion, self-locking, self-con- 
traction. Instant unloading, no jamming, no adjusting 
Interchangeable sleeves—you do not obsolete Young 
Mandrels Built to your bore tolerance high limit, 
with automatic contraction to low limit—Any mount- 
ing—-Any machine operation—For bore diameters 
718 to Reduces tool costs, extra equipment in 
vestment operating costs maintenance, down time, 
scrap, salvage 


compensates for inaccuracies in set-up as 
the Ziegler Holder does, faulty work is 
bound to be the result 


So, if you have a particularly tough job, 
change over to the Ziegler Floating 
Holder. You'll be surprised at how it will 
smooth out your difficulties 

Young Roller Clutch Precision Mandrels 









W.M. ZIEGLER TOOL CO. | 


1930 TWELFTH STREET DETROIT 16, MICH 


Patent 
Pending 





Quotations 
Definitely WRITE FOR 
Moderate CATALOG 
Good delivery 
Schedules 





YOUNG ARBOR CO., 3257 Bradford Rd. 


CLEVELAND HEIGHTS 18, OHIO 

















From Blueprint 
to Product 


In the manufactur he 
Cletrac Plant of The Oliver Corpora- 
tion in Cleveland pre nufac- 
turing is of tal imy t e. On thi 
machine in the Clet nt the 


transmisslo! fourtl 


a tolerance f .0003 1 th, unout 





ro obtain precision parts, precision 

: ’ - tools are required. We e proud to 
National-Cleveland High Speed Hob cutting driving gear at Cletrac Plant — , 4] 

pe wne ultac € i€ 

cut ng l ea i hv 


NATIONAL TOOL PRODUCTS National Tools are the Cletrac 
Shapers of Progress 
BROACHES * HERRINGBONE CUTTERS 


SLITTING SAWS * COUNTERBORES 
REAMERS * GEAR SHAPER CUTTERS 4 
GEAR CUTTERS * MILLING CUTTERS re 2 N A T 0 N f\ [ T () 0) | Cr 
CIRCULAR AND FLAT FORM TOOLS \ 3 a , 


HOBS, GROUND AND UNGROUND 








MADISON AVENUE CLEVELAND, OHIO 
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QUALITY Precision Baile | 


DIES - FIXTURES - JIGS : GAGES 


ae 
pircduclion capacity. 
3. Cuiced Right 


















* THE BIG THREE amount toa _ If you are interested in tools that 
policy which we have maintained measure up to these standards, 
throughout 16 years of designing we will be glad to receive your 


and building tools for industry. inquiry. 


QUALITY toot & vie co. 


nerd of “Zaality” Products 


401-15 NORTH NOBLE STREET, INDIANAPOLIS 2, INDIANA 


\ot 
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Again! PARKER-MAJESTIC 
Leads WITH NEW 


TIME SAVING FEATURES 


PAT. PENDING) 
No. 2 
SURFACE 
GRINDER 








Adaptable to all precision 
tool room jobs * 7 spindle 
speeds from 2000 to 6000 
RPM °* quick and positive 
crossfeed saddle locking, for 
spline or form grinding, with 
out saddle distortion * grinds 
work to 18” long, 6” wide, 
and 94” high, using a wheel 
7” in diameter. 


A Wise Buy For a Careful Buyer 


Send for Descriptive Circular 


PARKER-MAJESTIC 


147 108. CAMPAYU 


INCORPORATED 


DETROIT 7, MICHIGAN 


pm 








} 
| 








MODEL No. 263-A 
WELDEX ELECTRONICALLY TIMED SPOT WELDER 


3 K. V.A. 

220 Volts 

60 Cycle 
Single Phase 
Air Operated 


Bench Type 





@ Solenoid Air-Valve Foot-Switch Operated 
@ Built-in Electronic Timer 


@ Adjustable Pressure Switch 


FOR INFORMATION AND PRICES OF SPOT, SEAM, FLASH AND 
BUTT WELDERS WRITE 


WELDEX INCORPORATED © 7338 McDonald Ave. | 
Detroit 10, Mich. 








INSURANCE , POLICY for production 


bitiete]s diel} Mie) Mill we Vilas wile), melt 


Stuarts JredKeT | 


CHARACTERISTICS OF OPERATION AND MATERIAL 
ET r MN ONE f NOT T ANY THER. W 


¥ VUYT ¥U ‘ 
TRY THE MEAN BETWEEN THE 


< 


SAE X1112 
E 1112 


| AMS 6440 





Reamer 
F s 


NE 8620 


ut-OF NE 9420 


AMS 62408 


| 
| 
| 
| NE. 8630 
| 
| 
| 
| 
| 
| 
| AMS 62508 


Copyright 1940, D. A. Stuart Oi! Co., Ltd 





Stuart's ThredKut Heavy Duty Cutting Oil has played 
an important part in solving many of industry's toughest 
metal working problems. Reference to the time-tested 
ThredKut Chart* has insured the proper application of 
this versatile product in many production emergencies. 
Alert production executives will find these aids of 
great help in answering troublesome metal-working 
problems. D. A. Stuart Oil Co.,,Ltd., 2727-49 So. Troy 
Street, Chicago 23, Illinois. 





* If you haven't a copy of the Thred- 
Kut Chart, write us— we will gladly 
send you one without obligation 


p.a. Gtuart (Jil co. 





Stocks in Principal Melol-Working Centers 
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- @ aneiielaeen PG ik Cages ee ie win SE 
Driy ne Se en er Simple construction for long life and 


e information. The Aro > 
tion, Bryan, Ohio. 
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Send for 


The facts outlined in this book- 
let are taken from hundreds of 
actual cases showing the sur- 
prising variety of tools which 
can be improved by modern 
treatments. Among the several 
processes mentioned are: 


‘SILVER FINISH”—which is 


clean, bright hardening ... no 
oxidization or scale 























NUSITE” starts with soft 
high-speed steel and means 
harder, tougher cutting tools. 








The Nich Miller w uses Zagar Fixtures as standard equipment. . = tT) 
: AD-LIFE a combination of 
Zagar Index Fixture « Zagar Short Fixture supplementary treatments to 
. nprove hi > > ls 
Zagar Speed Chuck + Zagar V-H Fixture improve hardened finished tool 
- : even new ones... no re- 
Zagar Air-O Fixture «+ Zagar Collets —> ls 
: hardening is required : no 
See if Zaqga danger of fracture or distortion 
: let Boe What manufacturers of . 
. ave ti . ' tools, airplanes, trucks, 
pos male gears, steel molds, food 


machinery, electrical de- 
vices, and many other 
fields did to improve too) 
quality and life is told in 
this valuable booklet. 


PERFECT I 


TOOL & METAL HEAT TREATING CO. 


1740-58 WEST HUBBARD STREET CHICAGO 22. ILL. 


Cet our growing 
Catalog “I 


ZAGAR TOOL, INC. 


23890 Lakeland Bivd., Cleveland 17, 




















DEPENDABLE ACCURACY 


The MARVECO Live Center is specifically de- 
signed to give you longer service and depend- 





able accuracy in all operations calling for close 
tolerance precision centering. 


The MARVECO is GUARAN- Our illustrated catalog will 
TEED to OUTPERFORM and be sent upon request. See 
OUTLAST any other LIVE for yourselves the MARVELS 
CENTER. of MARVECO 


Send us Your 


CENTER PROBLEMS 


MARVEL TOOL & MACHINE CO. 


10981 W. JEFFERSON AVE., RIVER ROUGE 18, MICHIGAN 
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When production overbalances distribution 
when we fail to distribute what we can pro- 
duce, production is throttled, jobs are fewer 
standards of living decline 





For a long time we in America have derived great comfort and 
assurance from the knowledge that we have the industrial ability 
to produce anything we may need or want. We have tied our 
wagon to the bright star of producing more products at higher 
wages to sell at lower prices. 

This concept of production has brought us the largest expan- 
sion in a standard of living of any people in history. 

But, while we have always been able to make anything, we 
have not always been able to sell all of everything we could 


make. We have not devoted the same enterprising energy to ve 


e 
oi: 
expanding distribution that we have to production. So, in the an 
past, for immediate short swing relief we have resorted to Yohg 
government imposed restrictions on production and distribution. ¢ 


This expedient did not bring worth-while relief, for in the end 
it added up to fewer jobs, less production—higher prices. 

If commerce and industry will use its inspirational ability and 
ingenuity to find better, cheaper methods of distribution per 


unit our goal of full employment may easily be accomplished 






and we can return to the enviable position of enjoying an ex- 


panding standard of living. 


MICROMATIC HONE CORPORATION 
DETROIT 4, MICHIGAN 











FOR CONTINUOUS 


HIGH DUTY 


rem 
2 
NAY 
KK *' FMAN No. 10A_ Hi-Duty 
single spindle. Lead Screw 
Tapper made in 3 HP and 112 HP 
models. with 34” N.C. and 1% 
N.C. Threads in alloy steel offers 


these features 


F 

























Fully enclosed lead screw 
ind nut operate constantly in oil 
bath positively wearproot 


clutches instantly engaged and 
controlled by air cylinder . quick 
traverse when not actually cutting 
threads accurate depth 
control . . . control to pro- 
tect tap overload, and fur- 


ther protected against jam- , 
ming if work is placed in J 
upside down . . . class 3 fits 


always assured and perfect 
ly controllable. Complete 
information upon request. 








Extremely Pertinent! 


If you have not read the brief report of Mr. J. R. Towns- 
end, President of the American Society for Testing 
Materials, concerning the great difference he observed 
in German as compared to American manufacturing 
methods, you should read it. You will find it on Pages 
14 and 45 of the October 1945 issue of the A.S.T.M. 
Bulletin. 

By permission of that Society, we reproduce below 
most of one paragraph: 


“The trend in American manufacture is toward the use 
of greater power, more automatic machinery, and a 
greater degree of mechanization of manufacture. This re- 
quires the production of an abundance of material of 
uniform dimensions and quality to be fed to this auto- 
matic machinery. It is only with such material that the 
automatic machines can work unattended and produce 
myriads of parts of identical form and quality. To control 
the uniformity of the raw material it is necessary to 
develop methods of test. It is also necessary to develop 
and adopt methods of inspection and quality control. The 
core of the matter is the development of tests that can be 
used to measure and indicate variability in quality. This 
has been the primary concern of A.S.T.M. and our prin- 
cipal contribution to the war effort has been the prepara- 
tion of such tests and the embodiment of them with proper 
tolerances into specifications. The use of quantity pro- 
duction and quality control of materials has resulted in 
the production of an overwhelming amount of weapons 
that could be used in the war.” 


Competition with Germany in armaments ceased when 
the war ended, but competition between American firms 
is starting now. Those firms who follow most closely the 
successful American manufacturing methods are sure to 
win in peacetime competition. 


a WILSON 


Company of MECHANICAL INSTRUMENT CO. INC. 
American Chain Sole Makers of “ROCKWELL” Tester 
& Cable 373 Concord Avenue, New York 54 
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MODEL UTR Ample 
60.000 RPM 
5 Speed... 
Powerful, 


Smooth 





in 


OQTULITY Pucumitic Operation 
GRINDER. 


A powerful, fast-cutting tool, Also 

streamlined in design, easy to 

handle. Designed for real pro- Other 
duction work and the tough- Nadine 


est jobs. Precision made, ex- 
cellent balance. Special 
grease-sealed bearings 

no lubrication required 
Fitted with steel housing, a Air-Line 
special safety feature. 














Filters 
bad and 
Write for Circular Automatic 
opucts 
130-134 E. Larned St. Lubricators 
Detroit 26, Michigan 
- ES et gs 













’ New MULTI-PuRPOSE 


For Polishing, De-burring, Filing, and General Finish- 
ing Operations on Small Metal and Plastic Parts. 











Here is a small, light-duty Speed Lathe - Compact 

Complete - Ready to Operate + With All the high-quality 
construction of the famous larger Ideal Speed Lathes, Plus / 
New and Exclusive Time and Labor Saving Features. \ 


New engineering refinements and improvements provide new / 
ease of operation, greater convenience of operation, and \ 
choice of operating sequence through simple, accessible / 
adjustments. 


FOR COMPLETE DESCRIPTION WRITE FOR CIRCULAR 453 









ORICINATORS OF TODAY'S SPEED LATHES 
2066 READING ROAD <3 CINCINNATI 
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First youve gotta know what a chuck is 





Chucks hold tools or work that 


€ n motuon. 


Chucks owe their origin to the 
potter s 


First chucks were used 


ancient wheel 


ee | 


ing cannon in War of 18 





“slow” for 
nodern high-speed production. - 


Many chucks are too 


Other chucks aren't positively true 


New and better is the 


lack hair-splitting accuracy. 





/ iy = 


PRODUCTION SCRAP 


Steps up production 214 times 
scrap practically eliminated! 


i 
| 
i 
| 
| 
| 





= 


ee 
0 Be ON 





Thin-walled parts won't distort 
in machining to close accuracy. 


Large, heavy parts can be proc- 
essed with fine precision. 


What Woodworth Products Mean to Industry 


for mak 
) 


amazing 
Woodworth Diaphragm Chuck 


There are many kinds of chucks 
Here are some in common use. 





Jaws fasten to diaphragm which 


flexes like bottom of oil can. 





acclaims 


A winner! Industry 
Woodworth Diaphragm Chuck! 





HE DIAPHRAGM chuck is a 
typical Woodworth contri- 
bution to mass production eff- 


ciency. Here’s why. 


Every Woodworth product 
must conform to the basic pol- 
icy of this company — TO 
MAKE ONLY PRODUCTS 
WHICH WILL BENEFIT IN- 
DUSTRY THROUGH IN- 
CREASED PRODUCTION 


{ND REDUCED COSTS. 
This the 


demand for Woodworth 


means that great 


Tools 


and Gages will be continuing, 
especially in view of the com- 
ing battle for postwar markets. 

And it W ood- 


worth been 


means that 


engineers have 
charged with the responsibility 
of searching constantly for new 
ways to speed up and lower the 
cost of production, in connec- 
tion with Woodworth Products 


of the future. 

The constant growth and ex 
pansion of the N. A. Wood- 
worth Company is due to strict 


adherence to these objectives. 


N. 


a 


TRUST 


W) « 


WOODWORTH CO., SALES DIVISION, 1300 E. NINE MILE ROAD, 
DETROIT 2 MICHIGAN 


PRECISION GAGES 
PRECISION MACHINED PARTS 


PRECISION TOOLS 
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EDWARD 


COMPANY 


Blake 





634 COMMONWEALTH AVE., NEWTON CENTRE 59, MASS, 





No machine is better than the cutting edge of the 
tool if uses. 


— —— ee 


Please send me Bulletin 544 which gives complete details 
on Blake Tap Grinders. T.E. 


NAME TITLE 
COMPANY 
STREET 

CITY STATE 


BLAKE TAP GRINDERS—FILTAIRE PORTABLE DUST COLLECTORS — 
AMERICAN TOOL HOLDERS— BLACK DIAMOND PRECISION 


RILL GRINDERS—WALTHAM CUTTER SHARPENERS— 
HAGER CARBIDE TOOL GRINDER 
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Men S 





For SPEED 


and 


Perfo rmance! 


RECIPROCATING ACTION 
(In and Out) 


PORTABLE 


Electric 


Hel TOOL 











SS — 
as SA 
parrin® ee 
Motion is “in and out’—not spin- 


ning or rotary. Tool is portable 
light weight—carry it anywhere 
easy to handle. Self contained 
Ready to plug into any 110 volt 
electric outlet. Use it for hand work 
on metal, wood, plastic or other 


materials that may be filed, sawed : 





ill 


or polished. Delivers 1000 strokes 
per minute, much faster than hand j 
methods. Complete line of files, = 
scrapers, hones and other accessories 


available. 


Delivery from Stock 


Aeme Tool Co. 


200 CHURCH ST. ©® NEW YORK 13, N.Y. 


Mfd. by H & H RESEARCH CO. 
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If YOU have a 
die steel problem... 


STEEL COMPANY 


McKEESPORT, PA. - NEW YORK - HARTFORD - PHILADELPHIA - PITTSBURGH - CLEVELAND - DAYTON - DETROIT - CHICAGO - LOS ANGELES 
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Ruthman 
Patented. features 


RUTH MAN 


GUSHER ; 
* 


COOLANT PUMPS 





* 
When you purchase or specify Ruthman WRITE 
Pumps for your machines you are FOR 
assured of pumps with Ruthman owned 
exclusive patented advantages. BULLETIN 
So why accept a copy or substitute? TO 
DEPT. 24 
THE RUTHMAN MACHINERY CO. 
WRITE FOR OUR NEW 1810 READING ROAD | * 
HANDY REFERENCE CINCINNATI 2, OHIO 
CONDENSED CATA.- . 


LOG The ""GUSHER"'—A Modern Pump 
For Modern Machine Tools 








YOU FURNISH THE 


BRAIN... 
BRAWN IS PROVIDED 


PORTELVATOR 


(Portable Elevating Table) 


HE 




















‘Not a shop accessory, but a 
shop necessity” for elevating 
or lowering; as support; as a 


level under overhanging work; 
for carrying almost anything, 


anywhere, anytime. 


THE HAMILTON TOOL CO. 


Ninth and Hanover Streets, 


HAMILTON OHIO 














aa ~-Pag; 
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‘* DESIGNERS ’’ 
‘* BUILDERS ”’ 


ALL TYPES OF HOLDING FIXTURES 
FOR MACHINE SHOP PRODUCTION 


- 








i 
Uh oe tne 9 ce eel MANUFACTURERS OF STANDARD 
) - | SWARTZ DRILL JIGS AND | 
THREE STATION INDEX FIXTURE FOR FIXTURE LOCKS 
DRILLING HOLES IN UNIVERSAL JOINT 
YOKE. PARTS ARE CLAMPED AGAINST 
TOP PLATE IN ORDER TO CONTROL THE WRITE FOR CATALOG 941 


DEPTH OF MACHINED HOLES. 


-~SWARTZ TOOL PRODUCTS CO., INC. 


13330 Foley 


Cleveland—J. W. Mull, Jr. 
Indianapolis—J. W. Mull, Jr. 
Milwavkee—Geo. M. Wolff, Inc. Houston—Engineering Sales Co. 


Represented by 
Canada—Hi-Speed Tools, Ltd., Galt, Ont. 


Chicago—Ernie Johnson Los Angeles—Production Tool Engineering 





Detroit 27, Michigan 


Oneida, N. Y.—W. F. Himmelsbach 
Pittsburgh—J. W. Mull, Jr 

Toledo—J. W. Mull, Jr 

Philadelphia, Pa.—Morgan Tool & | 


Equipment Co. 
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Here’s Another |\ 


¥ 


ae 


ATEt 


= 2 2 
‘) Campbell 
jin We 


Automatic Abrasive Cutting Machine 


TE MURR NS 








MAKES A FULL LINE OF ABRASIVE 
CUTTERS. IF YOU HAVE A CUTTING PROBLEM: 


Write and tell us (1) the range of sizes, 

(2) kind of material, (3) length.of cutoff pieces, 
(4) length of stock before cutting, (5) tolerance 
for length of cut pieces and (6) hourly 
production requirement. With this information, 
CAMPBELL engineers can recommend production 
procedure and work up cost sheets for you. 


ALSO MAKERS OF A COMPLETE LINE OF NIBBLING MACHINES 


ANDREW C. CAMPBELL DIVISION 


AMERICAN CHAIN & CABLE « srincerort, conn. 
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Straight Morse Taper 
Shank Shank 


WL for 


| QUOTATION 


yo 
OGavetd 


2-STEP 
DRILLING 


ist as subland drills have an advan- 
ordinary drills from th 
tandpoin of time-saving, so als 
Subland OIL-HOLE Drills have a 
imilar advantage over ordinary sub- 
land drills, and also the advantage 
if longer life 
With oil being delivered constantly 
each of the cutting edges, it is 
ybvious that Subland OIL-HOLE 
Drills can be operated at a much 
higher rate of speed than subland 
lrills which do not have this protec- 
tive feature 
This is why Subland OIL-HOLE 
Drills are the solution to the prob- 
em of reducing 2-step drilling costs! 


tage ove! e 


MADE TO SPECIFICATIONS! 
{ll sizes from 14” to 3144” in diameter 
and up to 36” overall. Please specify 
taper or straight shank. We also spe- 
cialize in the manufacture of all types 
of subland drills and reamers. 


DETROIT REAMER 
& TOOL CO. 


2830 E. 7 Mile Road, Detroit 12, Mich. 


Manufacturers of Oil-Hole Drills, Subland 
Drill Special Reamers, Circularity Relieved 
Reamers, End Mills and Special Tools. 























ww 











rrrcisionm mace 





CONOMY 
engineering staff backed by years 
of dependable experience, to offer its as- 


sistance as a final solution to your DRILL JIG 
BUSHING and GAGING problems. 


Save time and expense by having your 
UNDERSIZE GAGES reconditioned to original 
or specified sizes and tolerances, by HARD 
CHROMIUM PLATING. 


Write today for particulars 


ECONOMY TOOL & MACHINE CO. 


MILWAUKEE 


stands ready, with an 


14, WISCONSIN 
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POWER FEED 
For Facing 


BORING, TURNING, FACING, 
UNDERCUTTING COMBINED 
IN ONE TOOL HEAD 
CHANDLER-DUPLEX 


The power feed feature 


for facing operations 
insures smooth, uniform 
movement of tool across 
work surface. This pow- 
er feed can be engaged 
or disengaged instantly 
Adjustment of tool for 


boring is obtained in in- 
For 





crements of 1/10,000 in 


Jig Borer | 
direct reading 
Drill Press | 
Made in Four Sizes Milling 
. Machine 


@ ALL OPERATIONS IN ONE SET-UP 


Cutting bar can be set to any position in Tee slot of 
slide. Hardened and ground throughout 
and worm ground from solid 
phosphor bronze. Head 3” dia. x 4” long. Wt. 9 Ib 
Any type shank furnished. Write for com 
formation. 


Feed scTew 
Gears and feed nut 


plete in 


CHANDLER TOOL CO. 
MUNCIE, IND. 


514 OHIO AVE. 















WM.A.FORCE & CO, 


INCORPORATED 
107 Worth Street, New York 13, N.Y 
3000 West Chicago Avenue, Chicago 22, Ii! 
682 Mission Street, San Francisco 5, Cal 
Can. Rep.: W. H. Harrison, Ste. Anne de 3allevue, Que 
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NORBIDE Gages - 


NORBIDE Gages are outwearing conventional measuring devices 200 
times and more. Made of Norton Boron Carbide — “the hardest mate- 
rial made by man for commercial use’’ — NORBIDE Gages show excep- 
tional resistance to abrasion and scratching. They will not pick up lint 
nor become charged with particles of metal and they are inert to 
chemicals employed where gages are used. NORBIDE blanks for plug, 
ring, snap and keyway gages and NORBIDE contact points for dial 
indicator gages can be obtained from your regular gage supplier. For 
an interesting booklet on NORBIDE Gages write for Catalog +1100 to: 


NORTON COMPANY - WORCESTER 6, MASS. 


NORBIDE is a Registered Trade-mark 


1946 




















An $800,000.00 Saving 


In one year we saved our cus- 
tomers nearly $800,000.00. You 
should share in this. 


Reconditioning of high speed steel cutters. 
Reconditioning of carbide tipped cutters. 


Reconditioning of carbide or stellite tipped 
centerless grinder work rest blades. 


Supplying of new carbide tipped tools, stand- 
ard or special. 


Supplying of new special centerless grinder 
work rest blades. 
We are represented in your city. 
T . ry ‘ ‘ 
National Tool Salvage Co. 


6611 Epworth Blvd., Detroit 10, Mich. 








DIAMONDS | 
DIAMONDS 


DIAMONDS 
DIAMONDS 


KOEBEL 











{VNNOUNCEMENT 
A NEW HOME A NEW DIVISION 
ADVANCED TOOL & DESIGN CO. 
Now Occupies New Offices 


IN 710 LEWIS TOWER BUILDING 
LOCUST ST. AT FIFTEENTH ST. 
PHILADELPHIA 2, PA KINegsley 3517 


and 


A new “Manuals Division” has been added to 
our list of Engineering Services. 











IMMEDIATE DELIVERY 
USED & REBUILT 


MACHINE TOOLS POWER PRESSES 








MACHINERY ° 


546 Second Ave. Detroit 26, Mich. 
Phone CAdillac 3103 


AUTOMATIC SCREW MACHINES 
OUR SPECIALTY 











RFACES 
a .. 
a 'Z Cpttide 


Six Models Of Machines 
(Including Lathe Attachments) 
For Superfinishing external, internal, tapered 
and flat surfaces. Also for Superfinishing 
milling cutters, reamers and cutting tools. 
Write for Complete Catalog 


LAMBERT PRODUCTS, Inc. Dayton 4, Ohio 


Successor to OHIO UNITS 


TREAMLINE THE 





LESS OPERATIONS AND BETTER WORK | 


WITH A fo ROTARY PILOT BUSHING 


DUST PROOF 


ROUND-CHATTERLESS- 
SMOOTH 


GATCO Rotary jig and pilot bush- 
ing is built for core drilling, dia- 
mond boring, turret tool piloting, 
piloting hollow mills, line reaming, 
carbide boring, spot facing, etc 





AS A WATCH 


Write for full intormation and prices 


GIERN & ANHOLTT TOOL COMPANY 
1308 Mt. Elliott Avenue * Detroit 7, Michigan 














STANDARD SINCE 1915 





HEADS 
All Types of Fixed Center 
DRILLING, TAPPING 
& BORING HEADS 


FIVE TYPES, 56 SIZES 
ADJUSTABLE DRILL HEADS 


UNITED STATES DRILL 
HEAD CO. 


CINCINNATI 4, OHIO 
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F YOUR problems include the fabrication, welding 
and machining of heavy steel structures of any 
efficiently, quickly, 


Our seven-million-dollar plant in 


kind, wecanhelp you solve them 
economically. 
eastern Ohio is one of the most complete and 
modern shops in America, specifically designed for 
fabricating, welding, machining and assembling 
heavy machinery, parts and equipment. 


Whiadioet 






















drill presse 


separate 








pieces of 


in this huge plant, recognized as one of the best- 
quipped shops in America for the production of 
heavy steel fabrications and assemblies, 


Our highly competent engineers have already 


applied war-gained welding techniques to the 
reconversion problems of many of our customers 
with amazing reductions in both cost and time. 
What we have done for these customers we can do 
jor you. 

Our special welding “know-how” has effected 
great savings in weight, bulk and cost over other 
types of construction. It has resulted in substantial 
gains in strength, production speed, freedom from 


flaws, and ease of testing. 


Why not let our practical-minded engineers 
worry about your “heavy-stuff’? They'll gladly 
study your needs and give you their recommen- 
dations. And—of course—there’s no obligation. 
Write, wire or telephone us details of your require- 
ments today. 


WARREN CITY MANUFACTURING COMPANY **> 


DEPARTMENT A 
WARREN, OHIO 


Wholly Owned Subsidiary of 
GRAHAM-PAIGE MOTORS CORPORATION 









1 partia iew of Warren City complete battery 


These are only a 






equipment 
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Counterbores 
and Countersinks 


oe 
CTW Drive 
Holders 
a 





Counterbores 
(Tool Room Sets) 


Counterbore 
Pilots 


Inserted Blade 
Cutters 


Carbide Tipped 
Cutters 


a CONTINENTAL 


End Mills . . consisting of carefully selected variations and sizes to 
Side Mills eniniilis the most practical and economical combinations for 
* toolroom use... are proving favorite cutting tools in all kinds 
High Speed Steel of machine shops. Continental interchangeable counterboring 
Reamers . 
m and spotfacing tools have a wide range of uses. Two standard 
Carbide Tipped sets are shown below. Write to Continental today for details. 
Reamers 


Shell Reamers 


Inverted 
Spotfacers 


High Speed Steel 
Tool Bits 


Carbide Tipped 
Tool Bits 


7 
Circular Form 
Tools Above: Set No. 2, for the 


» average-size toolroom. 
Cut-off Too!s 


Flat Feri Tools 






To right: Set No. 3, for gen 
eral needs of larger shops 





Form Tools CONTINENTAL TOOL WORKS 
ie DIVISION OF EX-CELL-O CORPORATION 


DETROIT 6, MICHIGAN 


45—79 
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Obtainable by 
COMPLETELY 


Cold Forging 


Unretouched photo etched cutaway Holo-Krome FIBRO PATENTED METHOD OWNED CONTROLLED 
FORGED Socket Head Cap Screw EXCLUSIVELY USED BY HOLO-KROME 


HOLO-KROME 
ed SOCKET SCREWS 


Continuous Fibres running from end to end! Uninter- 


















rupted, unbroken, unsevered! A stronger Socket Screw 

. . This continuous fibrous structure is obtained by 
Completely Cold Forging—a Holo-Krome patented 
method . . . Yes, when you specify “Holo-Krome FIBRO 
FORGED Screws,” greater strength, uniform quality 
and accuracy are assured plus the saving of weight, 
space and assembly time in your production. 





HOLO KROME — SOCKET SCREW PRODUCTS — 
THE “23 SCREW CORP. HARTFORD 10, CONN. U.S. 
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COMPLETE 
PLAT os 


AIR GAGING 


This 32-page book presents the WHAT- 
WHEN-WHY-HOW of the Sheffield Precision- 
aire—the air gage most universally used by 
the metal-working industry. 





Write for this book. Learn of the advantages 
of the air flow principle which accounts for the 
instantaneous accuracy of the Precisionaire. 


Look at the many illustrations of standard 
and special applications, both internal and 
external dimensions, where tolerances range 
from “‘five-tenths to five-millionths” of an inch. 


Here is one booklet that will be useful to 
every tool engineering, designing, produc- 
tion, inspection, and purchasing key man 
who is interested in reducing production costs, 
yet maintaining equal or higher quality. 
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“Who cares?” 


“You do.” 
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“You're off the beam. I’m interested in what a lathe can turn at a profit. I 


should worry about its looks.” 


VE “Now we're talking the 
same language. The beauty of a LeBlond Lathe appears 
to best advantage on production cost sheets. Its ac- 
curacy, rugged simplicity of construction and ease of 
operation reduce scrap losses to a minimum . pro- 
vide years of trouble-free, close tolerance operation. 
Let's take the LeBlond Heavy-Duty Engine Lathe for 


example— 


“The headstock is constructed to such a degree of effi- 
ciency that it even compensates for the slightest vari- 
ations of spindle temperatures. The massive tailstock 


with its offset handwheel is a distinct advantage over 
the conventional type . . . makes it easy to operate 

permits stock to be passed through it. One piece apron 
—anti-friction bearings—one shot lubrication and the 
‘Improved Compensating Vee’ type bed are among 
the features that make the LeBlond Heavy-Duty Engine 


Lathe outstanding 


“Write today for information on the machines you need 
to meet the exacting demands of today’s production 


schedules.” 


Since 1887 the world has been 
turning to LeBlond for turning equipment. 


MACHINE TOOL CO., CINCINNATI 8, OHIO, U. S. A. 
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LARGEST MANUFACTURER OF A COMPLETE LINE OF LATHES 

































